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ADDRESS 


To  the  President  of  the  University: 

I  present  herewi*;h  the  eleventh  annual  report  on  the  progress 
of  the  geological  and  natural  history  survey  of  the  state.  In 
the  year  1882  the  only  field-work  done  was  that  performed  by  my- 
self in  the  counties  of  Winona,  Wabasha  and  Dakota,  and  the  re- 
port thereon  will  be  included  in  the  first  volume  of  the  final  report, 
now  in  press.  The  accompanying  report  embraces  important  mat- 
tens  coming  within  the  purview  of  the  survey  in  the  northern  part 
of  the  state,  that  have  as  yet  only  partially  been  worked  up;  and 
hence  does  not  really  embody  the  work  of  the  year  in  full,  a  con- 
siderable portion  of  which  has  been  devoted  to  maps  and  manu- 
4script8  on  the  southern  and  western  counties. 

Respectfully  submitted, 

N.  H.  WINCHELL, 

state  geologitl  and  curator  of  the  general  muteutn. 

Mat  21,  ISbS. 
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THE  MINERALOGY  OF  MINNESOTA 


I  A  report  reail  before  the  Minnesota  Academy  of  Natural  .Sciences,  October.  IK82.] 


By  N.  H.  WINCH  ELL. 


During  the  year  no  special  effort  has  been  made  to  further  a 
knowledge  of  the  mineralogy  of  the  state  by  this  committee.  But 
some  advance  has  been  made  by  the  publication  of  work  that  had 
been  done  before  by  others.  The  committee  has  not  had  any  meet- 
ings. This  is  partly  due  to  the  absence  of  the  chairman,  and  pattly 
to  his  neglect  when  not  absent.  The  section  consists  of  N.  H.  Win- 
<5hell,  T.  B.  Walker,  A.  P.  Elliot,  C.  W.  Hall,  J.  A.  Dodge,  A.  H. 
Pearson,  N.  Butler,  R.  J.  Baldwin  and  M.  A.  Morey. 

In  the  inception  of  any  systematic  and  thorough  work  on  the 
mineralogy  of  Minnesota  it  is  obvious  that  the  first  thing  to  do  is 
to  find  out  what  has  been  done  already.  It  is  the  object  of  this 
paper  to  accomplish  that  for  the  Academy.  In  other  words  this 
paper  begins  ^ith  a  reference  to  publications  on  the  minerals  of 
the  state  so  far  as  they  can  now  be  ascertained  —  a  kind  of 
bibliography  of  the  mineralogy  of  Minnesota  —  and  ends  with  an 
enumeration  of  such  minerals  as  are  known  to  occur  in  the  state, 
■and  a  statement  of  their  localities,  with  notes  on  their  characters 
and  peculiarities. 
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Bibliography  of  the  mineralogy  of  Minnesota, 

The  earliest  mention  of  any  minerals  in  Minnesota  is  to  be- 
found  in  the  Relations  of  the  Jesuit  missionaries.  The  pious  and 
venturesome  fathers  occasionally  mention  metallic  copper  in  pos- 
session ot  the  Indians,  and  in  some  cases  attempt  to  give  some  idea 
of  the  whereabouts  of  the  mines  from  which  it  was  obtained,  but 
their  statements  are  of  little  scientific  value.  La  Harpe's  "History 
of  Louisiana'^  mentions  that  Le  Sueur  saw  a  large  mass  of  native 
copper  near  the  mouth  of  a  small  lake  at  a  point  four  leagues 
above  the  mouth  of  the  St.  Croix  river.  One  of  the  early  maps  lo- 
cates a  coal  mine  on  the  Minnesota  river  some  distance  above  its 
mouth.  Le  Sueur's  fanciful  copppr-mining  took  place  in  1700  and 
1701  and  was  located  at  fort  L'Huillier,  near  the  mouth  of  the 
Blue  Earth  river.  Carver  i^  his  '"Travels"  first  alludes  to  the 
*'red  marble,"  of  which  the  Indians  made  their  calumets,  now 
known  as  catlinite^  and  to  various  black,  white  and  blue  clays 
found  in  the  same  part  of  Minnesota- 

Prof.  Wm.  Keating,  however,  in  1823  seems  to  have  been  the 
first  to  have  identified  any  minerals  by  recognized  and  accepted 
scientific  terms  within  the  limits  of  Minnesota.  This  was  during 
his  expedition  with  major  Stephen  H.  Long  to  the  "source  of  the 
St.  Peter's  river  and  to  lake  Winnipeek,"  wherein  he  acted  as  ge- 
ologist, mineralogist  and  general  chronicler.  It  is  true  that  mRJor 
Long  in  1817  in  his  narrative  of  a  ** Voyage  in  a  six-oared  skiflF  to 
the  falls  of  St.  Anthony"  had  enumerated  sundry  brilliant  pebbles 
which  he  had  gathered  on  the  summit  of  Gwinn's  bluff,  in  Wi- 
nona county,  saying  they  consisted  of  ^^crystals  of  iron  ore^  siliceous 
crystallizations  beautifully  tinged  with  iron,  some  of  them  purj^le, 
others  reddish,  yellow,  white  etc.,  crusts  of  sandstone  strongly 
cemented  vith  iron,  and  I  think  set  with  solid  crystals  of  quartz;'*^ 
and  again  at  a  point  a  few  miles  below  the  mouth  of  the  St.  Croix 
he  mentions  a  bluff  which  he  ascended  on  the  slopes  of  which  he 
observed  a  variety  of  pebbles  and  stones  amongst  which  were  the 
agate  o{  Y&TiouH  hues,  chalcedony^  flinty  sermntine^  ruby  and  rorA 
crystals^  etc.;  but  as  major  Long  was  not  a  mineralogist  while 
Keating  was,  it  will  do  Long  no  injustice  to  accredit  the  first  ac- 
curate mineralogical  observations  to  Keating. 

His  first  observations  were  on  the  sands  that  compose  the  banks 
of  the  Mississippi  below  St.  Paul  (vol.  1,  p.  304).  He  remarks 
that  in  these  sands  sometimes  are  found  "carnelians,  agates,  jas- 
pers, etc.,  which  present  characteristics  analogous  to  those  observed 
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on  the  Rhine  below  Oberstein;  and  in  Scotland  where  they  are 
distinguished  by  the  name  of  Scotch  pebbles." 

*  *  *  *  ''In  one  or  two  instances  while  examining  the  sand 
with  a  miscroscope,  a  white  transparent  topaz  with  its  dihedral 
summit,  could  be  well  made  out." 

At  the  mouth  of  the  Redwood  river,  Keating  enumerates  quartz^ 
feldspar^  mica  and  amphibole^  and  dwells  on  the  great  variety  of 
combinations  which  they  assume  in  the  primitive  rocks  tl  ere  in 
situ.  At  the  lake  of  the  Woods  he  mentions  iron  pyrites  and 
veins  of  quartz;  and  on  the  authority  of  Dr.  Bigsby,  staurolite  is 
said  to  occur  in  the  slates  of  Rainy  Lake  river. 

Mr.  Featherstonhaugh  mentions  oalena  not  far  from  Red  Wing; 
salt  springs  east  of  the  Pembina  hills;  and  bituminous  coal  at  lake 
Traverse. 

Mr.  George  Catlin,  whose  work  on  Indian  costumes  and  manners 
is  well  known,  visited  the  famed  red  pipestone  quarry  in  1836,  and 
was  the  first  to  procure  and  bring  away  for  chemical  examination 
a  piece  of  the  pipestone.  This  he  submitted  to  Prof  C.  T.  Jackson, 
of  Boston,  who  gave  it  the  name  of  catlinite^  though  Gen.  H.  H. 
Sibley  insists  that  the  Indian  name  (e-yan-shah)  should  be  pre- 
served. (Journal  of  the  council  of  Minnesota  1849,  p.  30.)  The 
paper  of  Mr.  Catlin  is  published  in  the  American  Journal,  (1) 
XXXVIII,  though  it  was  read  before  the  Boston  Society  of  Natural 
History,  Sept.  4th,  1839.  Dr.  Jackson's  analysis  is  in  the  35th 
vol.  of  the  American  Journal,  p.  3S8.  Of  this  pipestone  the  fol- 
lowing analyses  by  Prof.  Peckhara  have  been  published  in  the 
sixth  annual  report  of  the  geoiogical  and  natural  history  survey 
of  Minnesota^  p.  101. 


silica  Alumina  Iron  Manganese  Magnesia  Lime  Alkalies  Water 

Jackson,               48.20     28.20    5.00       0.60          6.00      2.60  8.40 
Peckbam,  (I'gbt- 

colored)              53.25     35.90  trace        —             —         —  6.48 

Peckham,  (red)     57.43     25  94    8.70        —           trace     trace  7  44 


The  geological  survey  of  Wisconsin,  Iowa  and  Minnesota^  by  Dr. 
D.  D.  Owen,  added  largely  to  the  accurate  mineralogy  of  the  state 
of  Minnesota.  This  was  carried  on  from  1847  to  1850.  As  we 
shall  have  occasion  to  refer  considerably  to  this  in  the  enumeration 
of  the  minerals  of  the  state,  as  well  as  to  some  of  the  following 
publications,  it  is  sufficient  here  simply  to  name  them. 
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In  Schoolcraft's  volume  j?iving  an  account  of  the  final  discovery 
of  the  source  of  the  Mississippi  in  1831  and  1832  is  a  short  list  by 
Mr.  Schoolcraft  of  localities  of  minerals  observed  in  the  North- 
west in  1831  and  1832.  Among  these  localities  are  named  the 
following  in  Minnesota: 

Calcareous  tufa  in  the  gorge  below  th<»  falls  of  St.  Anthony. 

Oranular  quartz,  falls  of  Pokegnma,  upper  Mississippi. 

Agate,  imbedded  in  trap-rooks  of  lake  Superior. 

Hornblende,  as  a  constituent  of  the  primitive  rocks  of  the  upper 
Mississippi. 

Argillite,  St.  Louis  river. 

In  Schoolcraft's  volume  entitled  "Summary  narrative  of  the 
discovery  of  the  sources  of  the  Mississippi,"  published  in  1854.  by 
Lippincott,  of  Philadelphia,  may  be  found  a  report  (p.  356)  by  Mr. 
Schoolcraft,  to  John  C.  Calhoun,  secretary  of  war,  on  the  geology 
and  mineralogy  of  the  region  of  the  upper  Mississippi,  bearing 
date  1822.  This  report  seems  to  have  been  published  first  in  1854. 
In  giving  a  description  of  the  pipestone,  now  generally  known  as 
catlinite^  he  applies  the  true  mineral  name  opwagonite^  saying  it  is 
the  Algonquin  word  for  calumet-stone  or  pipe-stone.  Realizing 
that  this  Algonquin  word  is  more  appropriate  thau  that  applied  by 
Dr.  Jackson,  and  supposing  that  Schooler.'  ft's  references  would 
bear  out  his  implied  earlier  use  of  tins  designation,  I  took  the 
trouble  to  consult  his  earlier  reports  to  which  he  refers  with  a  view 
to  the  adoption  of  Schoolcrait's  name  should  it  prove  to  have  ante- 
dated the  word  catlinite.  But  it  was  found  that  in  his  ''View  of 
the  lead  mines  of  Missouri,"  published  in  1819,  to  which  he  re- 
fers, he  does  not  make  use  of  that  designation,  and  is  so  far 
ignorant  of  the  origin  of  the  substance  as  to  assign  it  to  the  Falls 
of  St.  Anthony.  Again,  when  in  1820  he  visited  the  falls  of  St. 
Anthony,  he  corrects,  it  is  true,  his  statement  that  it  is  found  here, 
and  assigns  it  to  the  coteau  des  prairies,  but  still  does  not  employ 
the  term  opwagonite  in  the  report  of  that  expedition,  published 
under  the  title.  Narrative-journal  of  travels  from  Detroit  north- 
west through  the  great  chain  of  lakes  to  the  source  of  the  Missis- 
sippi river  in  1820,  as  a  member  of  the  expedition  under  governor 
Lewis  Cass.  It  seems  to  be  necessary,  therefore,  to  conclude  that 
Schoolcraft  invented  the  word  in  1854,  and  published  it  as  if  ap- 
plied in  1822.  If  Mr.  Schoolcraft  made  such  a  mineralogical 
report  to  Mr.  Calhoun  in   1822,  it  is  remarkable  that  it  was  not 
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published,  nor  referred  to  by  liiin  in  his  volume  on  the  discovery 
of  lake   Itasca,  published  in  1834  by  Harper  &  Bros. 

Mr.  Schoolcraft,  in  1854,  also  enumerates  the  following  minerals 
and  mineral  localities  in  Minnesota: 

Iron-sand^  on  the  shores  of  Fond  du  Lac,  lake  Superior. 

Micaceous  ioxide  of  iron^  among  the  debris  of  the  St.  Louis  river, 
and  of  Fond  du  Lac. 

Ockery  red  oxide  of  iron,  "  Is  produced  near  the  spot  called  Big 
Stone  lake  on  the  head  of  the  St.  Peter's  river."  It  was  employed 
as  a  pigment  by  the  Indians. 

Quartz  is  mentioned  m  various  forms: 

Arenaceous,  the  sand  rock  of  many  localities. 

Pseudoynorphotis,  shores  of  lake  Pepin;  having  taken  thecrys- 
talline  impress  and  form  of  rhombohedral  crystals  of  carbonate 
of  lime. 

Chcalcedontj,  shores  of  lake  Pepin. 

Carnelian,  shores  of  the  upper  Mississippi. 

Agate,  shores  of  the  upper  Mississippi. 

Basanite,  (touchstone)  along  the  banks  of  the  upper  Mississippi. 
Mica, — in  minute'  foliaB — in  alluvial  soil  of  the  upper  Mississippi. 
Hornblende,  at  the  ^*  peace  rock  "  on  the  upper  Mississippi. 
[This  is  in  section  27,  Watab.— N.  H.  W.J 

Granular  graphite,  in  9i%m9\\  vein  in  the  clay  slate  of  the  St. 
Louis  river,  at  the  head  of  the  nine-mile  portage.  It  is  coarse- 
grained and  gfitty. 

Besides  an  occasional  meution  of  native  copper,  gold,  magnetic 
iron  ore,  coal  and  argentiferous  galena,  in  the  reports  of  the  early 
so-called  surveys  of  the  state  and  territory  of  Minnesota,  most  of 
which  are  exaggerated  for  ambitious  and  speculative  purposes,  but 
little  is  added,  in  these  reports,  to  the  mineralogy  of  the  state. 
Their  authority  and  much  of  their  material  are  taken  from  Owen's 
earlier  Report  on  the  Geology  of  Wisconsin,  Iowa  and  Minnesfta, 

They  may  be  enumerated,  however,  in  the  bibliography  of  the 
state;  viz,  Report  on  Geology,  No.  12  of  the  legislative  documents 
of  1861,  Anderson  &  Clark.    26  pp.,  8  vo. 

Report  of  Hanchett  and  Clark  on  the  geology  and  physical  geog- 
raphy of  the  northwestern  district  of  Minnesota,  1865,  82  pp.,  8vo. 

Report  of  H.  U,  Eatnes  on  the  inetallifereous  region  bordering 
on  lake  Superior,     1865,  23  pp.,  8vo. 
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Geological  reconnoissance  of  the  northern^  middle  and  other 
counties  of  Minnesota^  by  H.  H.  Eames.     1866,  58  pp.,  Svo, 

Geology  and  Minerals.  Report  of  explorations  in  the  mineral 
regions  of  Minnesota,  in  the  years  1848,  1859  and  1864,  by  Col. 
Charles  Whittlesey.  1866,  54  pp.,  8vo.  This  phamphlet  is  more 
valuable  for  its  geology  than  its  mineralogy.  Its  errors  are  nu- 
merous, among  which  may  be  mentioned  its  identification  of  preh- 
nite  at  French  river  with  quartz,  and  of  labradorite  feldspar  at 
Split-rock  river  with  quartz.  The  summit  ot  Carlton's  peak  is 
said  to  consist  of  gray  quartz. 

The  following  statement  is  quoted  from  this  pamphlet,  p.  41: 
"  In  the  spring  of  1858  a  boulder  was  found  on  the  north  shore  of 
the  St.  Louis  river,  at  Rice's  point  below  Oneoia,  having  a  metallic 
appearance,  with  a  pale  brass  color,  and  which  weighed  about  100 
pounds.  Various  accounts  have  been  current  as  to  the  locality  of 
this  mass.  Mr.  R.  B.  Carlton  said  it  was  found  by  Joe  Pose  soon 
after  the  spring  freshet,  in  the  sand  at  the  place  just  named.  In 
size  it  is  about  a  foot  long,  with  two  faces  nearly  parallel,  as  though 
it  came  from  a  vein  with  regular  walls,  four  or  five  inches  wide. 
Some  persons  regarded  it  as  an  artificial  alloy  of  zinc  and  copper, 
which  had  been  produced  by  melting  a  church  bell.  It  is  broken 
witb  difiiculty,  and  in  the  interior  has  patches  of  a  greenish  tinge. 
The  mass  has  a  whitish-yellow  color,  a  pyritous  aspect,  finely 
crystallized  with  small  blotches  of  spar,  showing  it  to  be  not  an 
artificial  compound.  As  I  was  sending  a  bnx  of  minerals  to  my 
friend,  J.  H.  Boalt,  Esq.,  of  the  School  of  Mines  at  Freyburg,  in 
Germany,  a  piece  of  this  boulder  was  forwarded,  witb  the  request 
that  it  should  be  analyzed.  The  arsenides  of  copper  were  then 
unknown  on  lake  Superior,  but  I  have  since  seen  a  specimen  from 
Portage  lake.  Mr.  Boalt  reported  that  about  the  time  of  the  ar- 
rival of  my  specimen,  another  was  received  from  Chili,  in  South 
America.  All  parties  were  interested  to  know  what  ore  of  copper 
they  represented.  The  analysis  gave  83  per  cent,  of  metallic  cop- 
per and  17  of  arseni",  which  approaches  very  near  to  the  rare 
mineral,  atgodonite  of  Dana.  The  boulder,  no  doubt,  came  with 
the  drift  materials  from  the  northeast,  and  represents  a  vein  some- 
where in  that  direction,  perhaps  not  far  distant.^' 

In  the  Minnesota  Teacher  for  June  and  July,  1871,  Mr.  J.  H. 
Kloos  has  papers  on  Geological  ramhks  in  Minnesota^  in  which 
are  found  some  discriminating  remarks  on  the  minerals  constitut- 
ing the  crystalline  rocks  near  Duluth.     He  mentions: — 
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Labradorite, 

Dial  lege  or  hypersthene,  or  augite, 

Magnetite, 

Epidote, 

Calcite, 

Laumontite, 

Chlorite, 

Quartz, 

Copper. 
At  Taylor's  Falls  he  enumerates: — 

Hornblende, 

A  transparent  mineral  of  the  color  of  chrysolite, 

Labradorite, 

Copper, 

Dolomite, 

Quartz, 

Calcite, 

Copper  glance, 

Earthy  malachite. 
In  the  syenites  of  the  St.  Cloud  region  he  also  enumerates  the 
minerals  which  he  expects  to  find  on  making  a  careful  chemical 
and  mineralogical  examination,  viz: 

Orthoclase, 

A  tricliuic  feldspar. 

Pyroxene, 

Labradorite, 

Anorthite, 

Hyperite, 

Hornblende, 

Mica, 

Protobarite, 

Pyrite, 

Quartz. 

Mr.  Kloos  collected  samples  of  some  of  the  crystalline  rocks, 
which  he  took  to  Germany.  These  were  the  subject  of  a  series  of 
papers  by  Streng  and  Kloos  in  the  Neiies  Jahrbuch  fur  Mineral- 
ogie  (Geol.  u.  Pal.)  1877.  Mr.  Kloos  repeated  his  general  observa- 
tions, and  extended  them,  in  a  paper  published  in  1871  in  the  Zeit- 
schrift  d.  d.  geol.  GeselL,  p.  425.* 

*A  translation  of  the  latter  may  be  seen  in  tbe  tenth  annual  report  of  the  survey, 

1881. 
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Minerals  and  mineral  localities  in  Minnesota. 
NATIVE  ELEMENTS. 

GOLD. 

Gold  has  been  washed  from  the  drift  in  noticeable  quantities  in 
various  places  in  the  state,  particularly  at  Rochester,  Oronoco, 
Spring  Valley,  sec.  31,  Jordan,  Fillmore  county,  and  at  several 
points  in  Wabasha  county.  As  an  ingredient  of  the  bedded  rocks 
it  has  been  sought  in  the  chloritic  slates  at  Vermilion  lake  as  re- 
ported by  Mr.  Eames  in  1865,  and  somewhat  in  the  same  formation 
west  of  Moose  Lake  station  in  Carlton  county.  In  these  examin- 
atioQS,  the  former  of  which  induced  a  general  movement  of  miners 
and  other  hasty  speculators  to  Vermilion  lake,  some  gold  may  have 
been  found  if  the  assays  published  in  Mr.  Eames'  report  i)e  true. 
Recent  assays,  however,  do  not  give  gold  in  any  appreciable 
amount  from  the  Vermilion  quartz  rocks  nor  from  the  slates  con- 
taining the  quartz  veins. 

Gold  has  lately  been  taken  from  the  gravel  at  Willmar,  as  re- 
ported. The  pieces  are  angular  and  appear  to  have  been  recently 
cut  by  some  sharp  instrument,  indicating  an  artificial  sprinkling 
in  the  naturally  rounded  gravel.  It  is  91  per  cent,  pure  gold,  the 
rest  being  copper.  Gold  is  also  found  in  the  quartz  veins  ol  Rainy 
lake,  but  the  shafts  sunk  have  all  been  on  Canadian  territory,  so 
far  as  I  am  informed. 

SILVER. 

• 

Silver  occurs  native  in  the  quartz  veins  of  the  slates  in  the 
northeastern  part  of  the  state,  but  no  valuable  deposits  within 
Minnesota  have  yet  been  brought  to  light.  This  is  the  same 
formation  that  is  wrought  at  Silver  Islet  and  Thunder  bay  in 
Canada.  Its  most  abundant  occurrence  is  in  the  form  of  argen- 
tiferous galena.  Several  late  enterpriser,  have  begun  operations  in 
the  islands  between  Thunder  bay  and  Pigeon  river  and  one  also  is 
started  on  one  of  the  islands  south  of  Pigeon  point,  in  Minnesota. 
Some  of  the  float  pieces  of  copper  found  in  the  central  and  north- 
ern part  of  the  state  also  show  small  quantities  of  silver.  The  as- 
says of  the  Vermilion  gold  ores  reported  by  Mr.  Eames  show  a 
small  percentage  of  silver. 

COPPER. 

Copper  has  been  mined  at  French  river,  at  Snake  river,  at  Sucker 
river,  at  Fall  river,  at  Taylor's  Falls,  Chengwataua,  and  at  several 
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other  points.  At  French  river  it  occurs  with  prehnite  and  is  oc- 
casionally associated  with  small  quantities  of  native  silver.  This 
metal  is  disseminated  in  nodules  and  other  vein-fillings  throughout 
much  of  the  trap-rock  of  the  region,  but  is  at  the  same  time 
principally  aggregated  in  one  or  two  metalliferous  beds,  or  belts;  a 
shaft  that  penetrated  43  feet  revealing  two  such  beds.  Pieces 
weighing  se^rral  pounds  have  been  taken  from  this  shaft.  At 
Gheogwatana  it  has  been  sought  by  shafting  in  the  trap  and 
amygdaloids.  Small  particles  have  been  found  in  the  mineral 
thomsonite,  which  tills  amygdaloidul  cavities  in  the  trap  at  Good 
Harbor, 

Pieces  of  native  copper  of  considerable  size  are  occasionally 
found  distributed  through  the  drift  in  the  central  and  southern 
parts  of  the  state.  Mr.  T.  Elwell,  of  Granite  City,  Morrison  county, 
reports  fifty-six  pieces  found  in  that  vicinity,  and  transmitted 
to  St.  Paufl,  in  1861,  by  Hon.  Levi  Wheeler,  representative  from  the 
third  district.  Several  pieces  have  been  found  at  Minneapolis  and 
others  at  St«  Paul.  Numerous  pieces  have  been  found  in  the  val- 
ley of  the  St.  Croix;  other  localities  are  Rochester,  Zumbrota,  White 
Bear  Lake,  and  along  the  Mississippi  below  St.  Paul.  Le  Sueur  is 
reported  by  La  Harpe  to  have  seen  a  large  mass  of  native  copper 
at  a  point  four  leagues  above  the  mouth  of  the  St.  Croix  river,  near 
the  mouth  of  a  small  lake.  Several  hundred  pounds  of  float  copper 
were  found  between  the  Northern  Pacific  Junction  and  Knife 
Falls,  during  the  construction  of  the  Knife  Falls  railroad.  These 
pieces  lay  usually  among  stones  on  the  surface,  and  were  probably 
derived  from  the  general  drift-sheet  thiit  may  be  supposed  to  have 
covered  the  region,  the  railroad  following  the  ancient  valley  of  the 
St.  Louis  all  the  way. 

IKON. 

No  well  authenticated  instance  of  native  iron  in  Minnesota  is 
known,  though  such  has  been  reported  from  St.  Paul.  It  is  true 
that  grains  of  metallic  iron  are  found  in  the  drillings  of  the 
well  near  the  Harvester  Works.  These  certainly  are  not  natural. 
They  have  the  form  of  iron  cuttings  and  drillings  artificially  made 
and  on  being  allowed  to  remain  among  the  rock  drillings  become 
rusty  immediately,  cementing  the  rock  grains  in  small  rusty  clust- 
ers. Their  chemical  composition  also  indicates  that  they  are  not 
natural. 
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GRAPHITE. 

This  is  found  ia  considerable  quantities  at  Pigron  point.  It  is 
disseminated  in  lumps  through  a  metamorphic  sandrock.  The 
lumps  vary  from  the  size  of  a  pin-head  to  flattened  masses  six  or 
eight  inches  in  diameter.  The  sandrock  sometimes  becomes 
gneissic  and  is  of  tiie  same  formation  as  that  which  Itolds  the  silver 
mines  of  Thunder  bay,  and  of  Silver  I^iilet.  Graphite  also  exists  in  a 
vein  about  a  foot  thick  a  short  distance  above  Thomson,  at  the 
head  of  the  nine-mile  portage.  Schoolcraft  says  it  is  coarse- 
grained and  gritty. 

SIMPLE  SULPHIDES,  &c. 

ALGODONITE. 

This  arsenide  of  copper  was  found  in  a  large  transported  mass 
in  1858  on  the  shore  of  the  St.  Louis  river  near  Rice's  point.  The 
piece  was  about  a  foot  long,  with  two  faces  nearly  parallel,  al- 
though it  came  from  a  vein  with  regular  walls  four  or  five  inches 
thick.  It  was  reported  fo  have  been  analyzed  by  J.  H.  Boalt  of 
the  School  of  Mines  at  Freiberg,  Germany,  and  was  found  to  af- 
ford 83  per  cent  of  metallic  copper  with  17  per  cent  of  arsenic. 

WHITNEYITB. 

On  the  authority  of  Mr.  ^ana,  the  large  mass  of  algodonite  last 
mentioned  was  stated  to  be  partly  made  up  of  whitneyite^  which 
is  a  compound  of  copper  and  arsenic,  but  having  less  arsenic 
than  algodonite. 

GALENITE. 

This  sulphide  of  lead  is  common  in  the  state.  It  has  been  found 
almost  invariably  in  the  trial  shafts  for  silver  in  the  lake  Superior 
region.  It  is  associated  with  calcite,  barite,  pyrite  and  quartz.  It 
is  also  found  in  limited  quantities  in  the  Galena  limestone  in  the 
SDuthern  part  of  the  state  and  in  the  St.  Lawrence  and  St,  Croix 
formations  at  Dresbach  in  Winona  county.  In  the  St.  Croix  sand- 
stone at  Dresbach  it  is  found  as  a  matrix  which  cements  considerable 
masses  of  rock  that  is  made  up  of  sand  grains  and  linguloid  shells. 
In  that  form  it  has  been  taken  out  of  a  shaft  about  20  feet  below 
the  level  of  the  Mississippi  river. 
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BORKIIE. 

This  is  probably  the  ore  found  by  shafting,  about  3  miles  west 
of  the  mouth  of  Cascade  river,  lake  Superior,  and  on  the  island 
south  of  Pjgeon  point.  It  also  occurs  in  a  dark  bed  of  meta- 
morphic  conglomerate,  about  6  feet  thick,  at  London,  near  Duluth. 

SPHALERITE. 

This  sulphide  of  zinc  is  common  in  the  shafts  sunk  for  silver  in 
the  slate  and  quartzyte  group  at  Pigeon  point  and  along  the  inter- 
national boundary.     It  is  also  reported  from  Stillwater. 

CHALCOCITE. 

In  a  vein  near  the  water  level  at  St.  Croix  Falls,  opposite  Tay- 
lor's Falls. 

PYRITE. 

A  common  mineral.  It  occurs  in  all  mines,  and  as  nodules  in 
most  of  the  rocks  of  the  state.  It  is  found  in  the  common  build- 
ing-stone (Trenton)  at  Minneapolis,  as  little  shining  yellow  specks, 
and  in  the  Cretaceous  shales  in  the  western  part  of  the  state. 
Sometimes  it  weathers  out  of  the  latter  and  is  found  on  the  sloping 
blutfs  where  these  shales  outcrop.  It  is  also  common  in  the  blue 
drift-clay  or  hard-pan  of  the  western  part  of  the  state,  derived  orig- 
inally from  the  Cretaceous,  and  in  that  situation  it  retains  its 
metallic  lustre  unchanged,  affording  frequent  clusters  of  crystals 
that  are  quite  beautiful.  In  some  cases  it  seems  to  be  indigenous 
in  the  drift-clay,  in  the  same  manner  as  selenite  crystals. 

CHALCOPYRITE. 

Common  in  the  shafts  sunk  in  the  cupriferous  rocks  in  the 
northern  part  of  the  state — as  well  as  in  the  slate  and  quartzyte 
group  of  Pigeon  point. 

MARCASITE. 

Very  common  in  the  southeastern  part  of  the  state,  where  it  ac- 
companies the  Cambrian  limestones.  It  is  found  in  lumps,  partly 
altered  to  limonite,  on  the  tops  ot  the  bluffs  in  that  part  of  the 
state,  along  the  river  valleys.  It  is  evidently  the  result  of  denuda- 
tion from  some  higher  strata. 
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COMPOUNDS  OF  CHLORINE. 

HALITE. 

The  only  evidence  of  this  mineral  in  Minnesota  is  the  occurrence 
of  saline  springs,  and  of  artesian  salt  water  in  the  northwestern  part 
of  the  state.  The  most  noteworthy  instance  is  the  deep  well  at  St. 
Vincent,  where,,  however,  the  brine  contains  also  some  lime  and 
some  magnesia. 

COMPOUNDS  OP  FLUORINE. 

FLUORITK. 

This  occurs  in  small  quantities  at  Lester  river,  on  the  north 
shore  of  lake  Superior,  and  in  much  larger  quantities  in  some 
of  the  veins  that  have  been  explored  for  silver  in  the  northeastern 
part  of  the  state. 

COMPOUNDS  OF  OXYGEN. 

CUPRITE. 

This  mineral  was  observed,  mingled  with  malachite,  coating  a  piece 
of  metallic  copper  v/hich  was  found  on  the  surface  or  among  the 
drift  materials,  near  Rochester.  It  doubtless  also  exists  in  varying 
quantities  wherever  metallic  copper  is  found  in  the  rocks  of  the 
scate. 

WATER. 

Within  the  state  there  is  a  superficies  of  5,637  square  miles  of 
water;  and  at  Minneapolis  the  average  flow  of  the  Mississippi  is 
25,000  cubic  feet  per  second.  The  average  rainfall  at  Minneapolis 
is  about  29  inches. 

Hi£lfATITB. 

This  exists  in  large  quantities  in  the  vicinity  of  Vermilion  lake 
and  in  the  Mesabi  range.  It  also  occurs  as  a  red,  ocherous  de- 
posit in  numerous  places.  It  has  been  employed  as  a  pigment  by 
the  Indians,  who  obtained  it  at  Big  Stone  lake,  at  Grand  Portage, 
lake  Superior^  ^^d  in  the  valley  of  the  Blue  Earth  river. 
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MAGNETITB. 


This  is  found  in  large  quantities  in  the  northeastern  part  of  the 
state.  It  is  apt  to  bear  titanium,  but  when  found  in  large  strata 
in  the  Huronian  formation,  it  is  wholly,  or  nearly  free  from  it.  It 
occurs  also  at  Rainy  lake. 


KBNACX}ANITB. 

This  seems  to  be  the  principal  magnetic  mineral  which  enters 
uto  the  gabbro  and  other  igneous  rocks  of  the  Cupriferous  in  Min- 
nesota«  It  is  so  abundant  in  the  region  of  Iron  lake,  north  of 
Orand  Marais,  and  at  Herman,  near  Duluth,  that  it  has  attracted 
attention  as  an  iron  ore.  The  titanium  present  is  frequently  not 
enough  to  constitute  this  mineral,  which  requires  from  30  to  40 
per  cent.  It  is  bometimes  as  low  as  three  per  cent.,  the  mineral 
then  being  rather  titaniferous  magnetite.  As  iron-sand  it  gathers 
on  the  lake  Superior  shore  at  Black  beach,  about  four  miles  west 
of  Beaver  Bay,  and  can  be  extracted  from  the  gravel  with  a  magnet 
in  nearly  all  parts  of  the  state.. 

LIM0NIT£. 

This  ore  of  iron  is  frequently  found  pseudomorphous  after  pyrite 
and  marcasite.  This  is  particularly  the  case  in  the  changed  mar- 
casite  found  in  the  southeastern  part  of  the  state.  As  a  bog-ore  it 
is  found  frequently,  and  it  often  stains  the  earth  and  the  peat 
about  lakes  and  stagnant  pools,  when  it  cannot,  from  its  impurity, 
be  styled  correctly  linwnite.  It  is  found  as  a  bog-ore  in  considera- 
ble quantities  near  Coon  creek,  in  Anoka  county. 

OXIDES  OF  THE  CARBON-SILICON  GROUP. 

QUARTZ. 

This  most  common  of  all  minerals  exhibits  itself  in  nearly  all  its 
forms  in  Minnesota.  Its  most  remarkable  and  pure  deposits  are 
seen  in  the  St.  Peter  and  St.  Croix  sandstones  with  which  all 
geologists  are  familiar,  in  the  bluffs  of  the  Mississippi  river  and  its 
tributaries,  where  it  constitutes  98  per  cent,  of  the  rock.  As  agate, 
carnelian  and  chalcedony,  it  exists  in  the  trap-rocks  in  the  north- 
eastern part  of  the  state,  and  is  distributed  in  the  gravel  through- 
out the  eastern  half  of  the  state.    Agate  bay  is  so  named  from  the 
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great  numbers  of  pebbles  of  agate  that  are  found  on  its  beach. 
But  they  are  equally  numerous  in  other  places.    Many  may  be 
found  at  Burlington  bay  and  at  the  point  next  west  of  Knife  island. 
As  chalcedony  it  weathers  out  of  the  trap  at  Gooseberry  river,  and 
in  the  drift  of  the  western  part  of  the  state  it  is  in  that  form  from 
fossil  wood  derived  from  the  Cretaceous.    It  is  less  commonly  found 
as  amethyst  in  the  Cupriferous,  the  only  locality  known  in  Minne- 
sota, being  on  a  small  islaud  a  short  distance  east  of  Gooseberry 
river.     Amethyst  also  occurs  sometimes  in  the  siliceous  geodes  of 
the  Shakopee  and  St.  Lawrence  dolomites.     As  heliotrope  or  blood- 
stone, very  tine  specimens  are  sometimes  found,  but  the  prevailing 
color  is  brownish  or  black,  rather  than  green.     Moss-agate,  which 
seems  to  come  from  agatized  wood,  is  more  common  in  the  western 
part  of  the  state,  referable  to  the  Cretaceous  or  Tertiary  debris. 
Flint,  hornstone,  basanite,  touchstone,  red,  brown  and  black  jasper, 
as  well  as  jasperoid  haematite  with  beautiful  banding,  are  common 
as   pebbles   throughout   the  state,  particularly  the  eastern  half. 
Agates  and  carnelians  are  so  abundant  that  they  are  largely  repre- 
sented in  every  amateur  collection,  and  thousands  of  speciLiens 
have  been  carried  from  the  state.     The  amethysts  that  are  sold  so 
abundantly  at   Duluth  are  from  Thunder  bay,  150  miles  further 
east  on  the  north  shore.     Quartz  occurs  in  perfect  crystals  in  the 
quartz-porphyries  on  the  north  shore   of  lake  Superior,  in  Minne- 
sota, and  in  the  form  of  prase  it  is  found  on  the  beach  among  the 
pebbles. 

ANHYDROUS  SILICATES. 
HYPERSTHENE 

Is  a  constituent  of  the  rock  at  Black  beach  about  four  miles 
west  of  Beaver  bay.  Although  this  is  the  only  point  at  which  this 
silicate  has  been  reported,  though  here  subject  to  correction  by 
more  careful  examination,  it  is  probable  that  it  occurs  largely  in 
the  rocks  of  the  north  shore  of  lake  Superior.  It  may  be  con- 
founded with  bronzite,  since  they  show  the  same  kind  of  metalloidal 
surfaces  which  glitter  like  mica  in  the  sunlight.  It  has  the  same 
crystallization  also. 

BRONZITE  (eNSTATITE.) 

The  rock  composing  Encampment  island  on  the  north  shore  of 
lake  Superior  has  a  metalloidal  augiteas  an  important  constituent. 
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which  is  thought  to  be  eastatite.    It  has,  however,  been  exam- 
ined only  microscopically,  and  is  subject  to  further  analysis. 

W0LLA8T0NITE. 

A  radiated  white  fibrous  mineral  from  Scoville's  point,  Isle  Roy- 
ale,  weathering  from  the  trap  of  the  region,  is  believed  to  be  wol- 
lastonite,  but  the  samples  gathered  have  not  been  examined  care- 
fully. The  same  may  be  looked  for  in  Minnesota  between  Grand 
Portage  and  Grand  Marais,  judging  from  the  strike  of  the  strata. 

• 

PYROXENE. 

The  only  form  of  pyroxene  within  the  state  that  has  been  iden- 
tified is  the  variety  known  as  augite ;  and  much  of  that  belongs  to 
the  sub-variety  diallage.  It  comprises  a  large  constituent  of  tiie 
igneous  rocks  of  the  cupriferous,  and  is  disseminated  from  Cheng- 
watana  to  Pigeon  point.  The  regular  form  cf  pyroxene  seems  to 
pervade  the  rock  known  as  trap-rock  at  Taylor's  Falls,  but  that  is 
also  subject  to  further  examination. 

SPODUMENE. 

This  may  be  doubtfully  named  as  a  Minnesota  mineral  from  the 
Mesabi  range. 

AMPHIBOLE. 

Under  this  name  are  included  all  the  varieties  of  hornblende 
found  in  the  syenites  and  crystalline  schists  of  the  state.  This  is 
a  very  common  mineral.  It  is  found  in  the  St.  Cloud  and  Sauk 
Rapids  syenites,  in  the  syenite  near  Duluth,  and  in  the  same  for- 
mation back  of  Grand  Marais.  It  is  abundant  in  a  rock  at  West 
Oull  lake,  near  Saganaga,  where  it  is  associated  with  quartz  and  a 
little  plagioclase  so  as  to  constitute  a  rock  styled  amphibolyte. 
The  same  rock  spreads  widely  west  of  that  point.  Actinolite  ap- 
pears as  a  microscopic  mineral  in  many  thin-sections  from  the 
rocks  of  Minnesota.  Both  actinolite  and  tremolite  are  reported 
from  Rainy  lake  by  Dr.  Bigsby. 

CHRYSOLITE. 

This  mineral,  which  is  common  in  the  igneous  rocks  of  the 
cupriferous  series,  as  one  of  their  constituents,  sometimes  makes. 
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nearly  alone,  the  entire  rock.  Such  is  the  case  in  a  rock  on  the 
iron  trail  north  from  Grand  Marais,  about  half  way  between  Little 
Trout  lake  and  Brule  river,    (Sur.  No.  677.) 


GARNET. 

Small  garnets  occur  abundantly  in  the  schists  at  Little  Falls. 
Larger  ones  are  in  the  same  rock  at  Pike  rapids,  associated  with 
staurolite.  These  are  of  the  usual  dark  cinnamon  color.  But  at 
Duluth  in  some  of  the  metaraorphic  strata  of  the  cupriferous  is  a 
wavy,  honey-yellow  garnet,  pierced  with  microscopic  actinolite. 
This  is  in  small  quantities  in  laminations  in  a  metamorphic  shale. 
(18  A.)    Garnet  occurs  also  at  Rainy  lake. 

EPIDOXE. 

• 

A  common  mineral  in  the  cupriferous  rocks  of  lake  Superior. 
It  is  known  at  Duluth,  at  Taylor^s  Falls,  and  abundantly  on  Isle 
Royale. 

BIOTITE. 

This  is  a  common  mineral  in  the  syenites  at  St.  Cloud,  and  as  a 
microscopic  mineral  in  the  rocks  of  the  cupriferous. 

MUSCOVITE. 

This  is  probably  the  mica  that  is  mingled  with  the  schists  at 
Little  Falls  and  at  Thomson;  and  forms  a  constituent  of  most  of 
the  granites  of  the  state.  It  is  disseminated  also  through  some  of 
the  sandstones,  particularly  the  lower  portions  of  the  St.  Croix  at 
Dresbach.  Along  the  northern  boundary  at  Rainy  lake  and  at 
lake  of  the  Woods  it  ha^  been  seen  in  large  foliffi. 

WBRNERITE. 

This  is  found  in  the  trap  at  the  Island  mine.  Isle  Royale,  and 
doubtfully  identified  on  the  north  shore  of  lake  Superior  at  Lov. 
er^s  bay,  in  Minnesota.  The  form  glaucolite  is  found  also  at  the 
same  place  on  Isle  Royale. 
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ANORTHITE. 

This  accompanies  ortboclase  in  the  porphyries  at  Duluth  and  at 
Taylor's  Falls. 

LABRADORITE. 

This  the  chief  constituent  of  the  Rice  point  gabbro,  and  of  the 
range  of  hills  that  passes  behind  Daluth,  and  reaches  to  the  ii*ter- 
national  boundary.  It  forms  the  rock  of  Carlton's  peak.  It  is 
embraced  in  basaltic  trap  at  Split  Rock  point  as  transported  light- 
<co)ored  boulders,  making  a  curious  pudding-stone.  It  occurs 
beautifully  in  large  masses  at  Beaver  Bay  and  constitutes  lovir  hills 
near  the  lake  shore  a  few  miles  east  of  Beaver  Bay.  In  some  of 
these  cases  this  mineral  is  nearly  pure  and  makes  up  the  whole 
rock.  It  does  not,  however,  exhibit  the  internal  opalescence,  gen- 
erally, which  characterizes  it  in  Labrador,  and  in  Lewis  county. 
New  York.  It  is  the  chief  feldspathic  ingredient  in  the  igneous 
rocks  of  the  Cupriferous  series. 

ANDESITE. 

This  mineral  occurs  at  Duluth,  in  the  porphyries  of  the  cuprif- 
erous. 

OBTHOCLASE. 

This  is  found  abundantly  disseminated  porphyritically  in  the 
rocks  at  Dnluth,  and  in  the  porphyry  at  Taylor's  Falls,  and  is  an 
essential  ingredient  in  the  granites  everywhere  in  the  state, — par- 
ticularly those  having  a  red  color.  It  is  perhaps  as  often  found  uni- 
ting with  hornblende  forming  syenite,  as  with  mica  forming  granite. 
It  fills  amygdaloidal  cavities  at  Chester  creek  on  the  beach  of  lake 
Superior. 

OLIOOCLASE. 

This  feldspar  is  found  in  an  augitic  quartz-dioryte  at  Watab, 
and  in  the  syenitic  granite  at  Sauk  Rapids. 

ALBITE. 

It  is  disseminated  porphyritically  in  some  of  the  schists  of  the 
Huronian  in  the  region  about  Vermilion  lake,  and  is  found  also  in 
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the  granite  at  Watab.  A  large  boulder  of  chloritic  schist,  having 
crystals  of  albite  f  inch  across,  was  found  by  Dr.  Elliot  near  lake 
Calhoun. 

TOPAZ. 

Occasionally  occurs  in  the  sand  of  the  drift  along  the  Missis- 
sippi below  St.  Panl. 

DATOLITB. 

Is  found  on  Isle  Royale,  in  the  trap  rocks,  and  is  likely  to  b& 
found  in  Minnesota,  but  has  not  yet  been  certainly  identified. 

STAUROLITB. 

Is  found  in  the  mica  schist  at  Pike  rapids  on  the  Mississippi,  and 
at  lake  of  the  Woods  in  a  similar  rock,  associated  with  garnet- 
At  the  former  place  the  crystals  are  frequently  twinned,  at  least 
crossed  so  as  to  make  symmetrical  cruciform  figures,  and  some  are 
attached  obliquely.  The  schist  disintegrates  easily,  allowing  the 
crystals  to  mingle  with  the  gravel  where  they  are  found  sometimes 
in  most  perfect  form  and  preservation. 

HYDROUS  SILICATES. 

PECTCLITB. 

Fine  specimens  of  pectulite  occur  on  Isle  Royale,  but  it  has  not 
yet  been  identified  with  certainty  in  Minnesota. 

LAUMONTITE. 

This  crumbling,  flesh-colored  mineral  is  very  abundant  in  the 
Cupriferous  rocks.  It  is  not  only  found  in  the  red  amygdaloids,  (or 
pseud o-amygdaloids)  in  which  it  pervades  bedu  that  reach  a  thick- 
ness of  1  to  15  feet,  but  is  also  found  more  sparsely  disseminated  in 
the  amygdaloids  of  the  trap  itself.  Its  rapid  disintegration  when 
exposed  to  the  wt  ather  is  the  first  and  most  efiicient  cause  of  the 
many  purgatories  and  arched  rocks  that  beautify  the  scenery  of  the 
north  shore  of  lake  Superior.  It  is  disseminated  in  these  crum- 
bling beds  through  a  shaly  rock  of  a  red  color,  which  often  pre- 
sents the  characters  of  sedimentation,  and  even  among  the  red 
conglomerates  of  the  Cupriferous;  these  sedimentary  beds  showings 
fucoidal  fossils. 
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CHRT80C0LLA. 

This  occars  occasionally  on  the  north  shore  of  lake  Superior 
and  in  the  Cupriferous  rocks  of  Pine  county.  It  is  generally 
associated  with  chalcopyrite. 

PBEHKIXB. 

At  French  river,  containing  native  copper.  It  is  here  abund- 
antly scattered  through  certain  beds  in  all  their  cavities  and  veins, 
comprising,  perhaps,  one-tenth  of  the  rock.  It  is  radiated  and 
fibrous,  of  a  light  color,  slightly  greenish  in  larger  masses  and  ap- 
pears like  quartz,  for  which  it  has  been  mistaken.  It  is  the  gangue 
of  native  copper  which  has  been  taken  out  at  French  river. 

CHL0BAS7R0LITE. 

At  Rock  Harbor,  Isle  Royale. 

ZEOLITES. 

THOMSONITE. 

Of  this  section  of  the  silicates  probably  the  most  noteworthy  in 
Minnesota  is  the  thomsonite  which  is  found  abundantly  in  the 
trap-rocks,  from  Terrace  point  to  Poplar  river,  and  even  further 
west,  rn  the  north  shore  of  lake  Superior.  It  was  brought  to 
light  by  the  Mayhew  brothers  of  Grand  Marais,  who  have  bought 
of  the  squaws  many  hundred  dollars  worth  gathered  from  the 
beach  of  the  lake,  where  they  are  found  smoothed  by  the  waves 
among  the  gravel,  thus  showing  their  beautiful  markings,  and  have 
sent  them  to  eastern  dealers  in  minerals  and  gems.  Eclipse  beach 
and  Terrace  point  are  the  chief  localities. 

LINTOXITE. 

« 

This  is  found  associated  with  thomsonite,  and  seems  to  be  a 
variety  of  that  mineral.  It  is  green,  generally  amorphous,  and, 
although  it  frequently  encloses  the  thomsonite  amygdules,  it  also 
constitutes  amygdules  alone. 

NATROLITE 

Exists  at  Beafer  Bay,  on  the  north   shore  of  lake  Superior.     It 
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is  in  seams  in  the  labradorite  rock  at  the  west  point  of  the  bay, 
and  is  taken  out  in  crusts  about  i  inch  thick. 

8TILBITE 

Is  a  zeolite  common  along  the  north  shore  of  lake  Superior, 
between  Poplar  river  and  Grand  Marais.  It  occurs  abundantly  at 
Eclipse  beach,  and  at  Sugar  Loaf  point  as  far  as  Two  Island  river. 
It  is  also  abundant  about  two  miles  west  of  Little  Marais. 

HEULANDITE 

Occurs  as  coatings,  very  generally  along  the  shore  of  lake  Su- 
perior, in  the  joints  of  trap-rocks,  according  to  the  determination 
of  Norwood.  It  is  not  certain  but  this  mineral  is  the  same  as  the 
next. 

MORDENITE 

Occurs  with  stilbite  quite  abundantly  as  amygdules  on  Sec.  29, 
T.  57,  6,  a  few  miles  west  of  Little  Marais. 

MARGAROPHYLLITES. 

TALC. 

This  is  the  basis  of  the  talcose  schist,  which  plays  a  conspicuous 
part  in  the  stratigraphy  of  the  Huronian  at  Vermilion  lake  and  on 
the  International  boundary;  but  no  important  deposits  of  the 
unmixed  mineral  have  yet  been  discovered  in  Minnesota.  It  seems 
to  be  the  chief  ingredient  in  the  greenish  pipe-stone  cut  by  the 
Indians  from  Pipe-stone  rapids,  and  at  Rainy  lake. 

GLAUCONITB 

Is  said  to  occur  in  the  sandstones  of  the  St.  Croix,  as  at  Red 
Wjng  and  in  the  St.  Lawrence  limestone  at  St.  Lawrence.  But 
the  characters  of  the  Lower  Silurian  greensand  do  not  agree  with 
those  of  the  Cretaceous  greensand,  nor  with  that  from  igneous 
rocks. 

8AP0NITE. 

Under  the  name  thalite,  a  mineral  from  the  mouth  of  Knife 
river,  was  described  by  Dr.  Owen  as  new  to  science,  but  Genth  has 
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showD  it  to  belong  under  saponite.  It  is  soft  and  nearly  white, 
filling  cavities  in  amjgdaloidal  rock  at  the  very  water's  edge.  It 
is  also  found  in  the  same  kind  of  rock  on  Kettle  river,  in  Pine 
county.  Owen  regarded  it,  however,  at  the  latter  place,  as  a  mag- 
nesian  harmotome. 

HALLOYSITB? 

Whether  the  decomposed  granites  of  the  Minnesota  valley  can 
be  included  under  this  term  or  not,  they  certainly  should  be  placed 
in  this  section  of  the  silicates.  The  most  of  this  deposit,  which 
occurs  characteristically  at  "  Birch  Cooley,"  is  amorphous,  earthy, 
soft,  greenish  and  ferruginous  on  analysis;  but  in  some  places  it  is 
more  nearly  white,  approaching  kaolinite  in  outward  characters. 

DELESSITE. 

Common  as  a  product  of  decay  in  the  trap-rocks  of  the  north 
shore  of  lake  Superior.  It  also  fills  amygdaloidal  cavities  and 
cracks.  It  gives  a  soft  and  slippery  feel  to  the  green  traps  when 
undergoing  incipient  decay  near  the  water-line.  It  has  a  velvety 
radiated  crystallization. 

PBOOHLOBITB. 

This  term  is  here  employed  for  all  the  chlorites  and  chlorite-like 
minerals  that  occur  in  the  Cupriferous  rocks,  except  delessite. 
Very  often  a  chlorite-like  mineral  results  from  the  decay  of  horn- 
blende or  augite.  This  is  often  called  viridite,  which  signifies  the 
same  thing,  but  is  used  to  avoid  the  appearance  of  exact  knowledge 
of  its  mineral  nature.  The  chlorite  schists  can  hardly  be  dis- 
tinguished from  the  talcose,  and  hardly  from  the  hydro-mica  schists 
without  minute  chemical  or  miscroscopic  investigation.  Hence  it 
must  be  understood  that  the  term  here  is  used  without  intending 
to  apply  closely  to  that  class  of  crystalline  rocks,  although  there 
can  be  no  doubt  but  the  chloritic  schists  form  an  important  group 
of  the  crystalline  strata. 

PHOSPHATES. 

APATITE. 

At  present  this  is  known  only  as  an  unimportant  ingredient  of 
the  igneous  rocks.    It  exists  not  only  in  the  trappean  beds  of  the 
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Gapriferous,  where  nearly  every  thin-section  reveals,  under  the 
microscope,  numerous  needle-shaped  crystals,  but  also  in  the  igneous 
dykes  that  cut  the  rocks  of  the  so-called  Huronian  at  Thomson  and 
the  syenites  of  Sank  Rapids.  The  well  known  fertility  of  the  soils 
derived  directly  from  the  decomposition  of  the  igneous  rocks  seems 
t^  be  due  largely  to  the  presence  of  this  mineral. 

SULPHATES. 

BARITE, 

Barite  is  common  in  the  northern  part  of  the  state  as  a  gangue 
rock  in  the  veins  that  have  been  explored  for  silver  and  copper^ 
particularly  for  silver.  It  is  associated  with  calcite,  pyrite^ 
amethystine  quartz  and  galenite.  On  Pigeon  point  is  a  conspicu- 
ous dyke  or  vein  of  white  barite  which  crosses  from  one  side  of 
the  peninsula  to  the  other  about  one  foot  in  width.  This  has  long 
been  known,  having  been  described  by  Norwood,  an  assistant  on 
Owen's  survey. 

GYPSUM. 

This  accompanies  the  Cretaceous  rocks  in  the  western  part  of 
the  state  and  is  found  on  the  slopes  of  some  of  the  bluffs  made  of 
the  Cretaceous  shales,  as  at  Big  Stone  lake.  It  is  frequently  found 
in  perfect,  transparent,  selenite  crystals  in  the  drift-clay  in  digging 
wells  in  the  drifted  western  counties;  where  it  seems  to  have  been 
formed  by  segregation  from  the  clay. 

EPSOMITE. 

On  account  of  the  easy  solubility  of  this  mineral  it  is  not  known 
to  have  been  found  in  its  crystalline  condition  in  the  state,  but  it  ia 
in  solution  in  the  alkaline  waters  of  the  western  part  of  the  state,  in 
noticeable  amounts.  Mingled  with  some  common  salt  it  seems  to 
have  been  the  basis  on  which  the  so-called  salt  springs  of  the  state 
were  located.  It  is  also  found  on  the  lower  side  of  some  projecting 
shelves  of  magnesian  limestone,  Jis  a  delicate  white  efflorescence, 
the  sulphur  being  probably  derived  from  oxidation  of  pyrite.  This 
is  the  ease  along  the  bluffs  ot  the  Galena  limestone  at  Mantorville 

MELANTERITE. 

This  is  also  a  product  of  the  oxidation  of  pyrite  or  marcasite, 
and  in  limited  quantities  exists  in  the  same  situations  as  epsomite, 
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as  a  coating  on  the  under  surface  of  projecting  strata  of  dolomite, 
bat  its  color  is  apt  to  be  yellowish  instead  of  white. 


CHALOAIITHITE. 

This  has  not  been  identified  in  the  state,  but  undoubtedly  exists  in 
the  northern  portion.  It  results  from  the  oxidation  of  chalcopyrite 
and  is  apt  to  be  carried  away  in  solution  by  waters  that  come  in 
contact  with  it. 

CARBONATES. 

CALCITE. 

As  the  essential  and  principal  ingredient  of  all  limestones,  this 
is  an  abundant  and  very  important  mineral  in  Minnesota.  The 
only  pure  limestones,  however,  are  those  of  the  Trenton  formation 
(the  building-stone  beds)  as  seen  at  Minneapolis  and  St.  Paul,  and 
the  Niobrara  limestone  of  the  Cretaceous.  So  far  as  examined  this 
contains  a  small  percentage  of  carbonate  of  magnesia  also;  while  all 
the  others  are  highly  magnesian,  or  quite  dolomitic.  Calcite  also 
occurs  in  veins  in  the  crystalline  rocks,  where  it  sometimes  exhibits 
perfect  crystalline  forms.  At  Pigeon  point  some  perfect  specimens 
have  been  obtained  in  the  shaft  sunk  by  Kindred  and  Baker.  At 
Crystal  bay,  near  Duluth,  a  modified  red  shale  has  numerous  nests 
of  perfect  crystals  enveloped  in  a  recent  red  clay,  loosely  embraced 
in  cavities  in  the  rock.  Nail-headed  and  cockscomb  forms  of  crystals 
occur  in  the  Niobrara  beds  at  Redstone,  near  New  TJlm.  At 
Chatfield  some  of  the  calcite  in  the  Shakopee  limestone  embraces 
much  quartz-sand  iu  translucent  grains,  giving  it  the  characters  of 
the  Fontainbleau  limestone  of  France.  Near  Caledonia  in  Houston 
county  is  a  large  deposit  of  argentine  or  lamellar  calcite,  lying  on 
the  sloping  bluflf  of  the  St.  Peter  sandstone.  It  has  a  grayish-yel- 
low and  brownish,  undulating  lamination  varying  to  nearly  white. 
A  large  piece  of  the  same  ouce  existed  near  St.  Charles,  in  a  sim- 
ilar situation,  but  it  has  been  exhausted  for  hand-speciaieus.  Cal- 
careous tufa  or  travertine  is  abundant  in  Minnesota,  being  the  de- 
posit of  calcareous  spring  water.  Tt  has  been  mentioned  on  the 
east  bluff  of  the  Mississippi,  just  below  the  falls  of  St.  Anthony, 
whence  thousands  of  specimens  have  been  removed  by  visitors.  At 
Osceola,  (or  the  St.  Croix  lake),  calcareous  tufa  has  been  burnt  for 
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quicklime  for  forty  years  at  least.  Marl  is  sometimes  found  in 
swamps  and  beneath  peat  beds.  Sometimes,  as  at  St.  Cloud,  it 
shows  its  origin  by  containing,  still,  fragments  of  the  fresh  water 
shells  from  which  it  was  derived.  In  other  cases  it  is  an  impalpable, 
pulpy  mud,  which  passes  gradually  into  calcareous  clay. 

DOLOMITE. 

This  is  the  characteristic  mineral  of  the  dolomitic  limestones  of 
the  state — and  they  include  by  far  the  greater  number  of  our  lime- 
stone strata.  In  its  crystalline,  pure  form,  dolomite  is  rarely  seen 
separated  from  the  rock-masses.  Sometimes  as  brown  spar  it  is 
seen  lining  cavities  or  associated  with  calcite  in  geodic  aggrega- 
tions, as  at  St.  Lawrence. 

ANKERITE. 

This  is  simply  a  ferruginous  dolomite,  and  has  been  reported 
only  from  the  St.  Lawrence  limestone  at  Clear  Grit,  in  Fillmore 
county,  where  it  fills  cavities  in  the  limestone.    It  there  has  a 
.sligiitly  grayish  color. 

8IDERITE. 

This  is  fouad  in  occasional  loose  boulders  in  the  drift,  more  or 
less  converted  to  limonite  in  the  condition  of  clay  iron-stone.  In 
this  form  its  origin  is  referable  to  either  the  Cretaceous  (or  Tertiary), 
or  to  the  Devonian  strata.  Such  lumps  occur  abundantly  at 
Austin,  and  are  easily  recognized  by  their  weight.  In  a  purer 
state  it  has  been  found  filling  cavities  in  other  boulders,  somewhat 
in  the  form  of  an  amygdaloid,  the  outer  surfaces  becoming  spotted 
with  limonitic  depressions,  due  to  the  weathering  out  of  the 
siderite  after  its  conversion  to  an  oxide.  The  boulders  that  are 
thus  marked  are  quartzitic.  As  a  pure  carbonate  it  is  found  in 
important  quantities  in  the  iron  strata  of  the  Mesabi  range,  in 
northern  Minnesota. 

MALACHITE 

Occurs  sparingly  in  numerous  instances  in  connection  with  the 
Cupriferous  rocks  of  the  state,  in  the  lake  Superior  region.  It  is 
found  also  at  Taylor's  Falls  and  at  Chengwataua,  as  coatings  on 
the  protected  surfaces  of  seams  in  the  rock. 
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HYDKO-CARBON  COMPOUNDS. 

MINERAL  GOAL. 

That  which  is  popularly  known  as  '*  coal  ^^  in  Minne<«ota  and  in 
Dakota,  is  lignite  or  "brown  coal"  from  the  Cretaceous,  or  from 
the  Tertiary.  It  embraces  not  only  impressions  of  woody 
fiber,  but  frequently  considerable  undecayed  wood  as  well  as 
charcoal,  which  shows  the  grain  and  cellular  structure  of  the  orig- 
inal wood.  The  best  of  it,  however,  is  clean,  black,  amorphous 
and  bard.  On  drying,  this  cracks  in  innumerable  places  and 
slowly  crumbles  to  finer  pieces,  and  these  again  to  finer — a  quality 
which  renders  it  difficult  to  transport  on  cars  or  handle  for  fuel 
because  of  the  waste.  It  occurs  in  the  Cretaceous  strata  at  Red- 
wood Falls,  on  Crow  creek,  at  Fort  Ridgely,  and  on  the  Cottonwood 
river  southwest  of  New  TTlm,  and  has  been  found  in  the  drift  in 
nearly  every  county  in  the  state.  It  also  occurs  at  Namekan  lake, 
on  the  northern  boundary.  These  strata  are  frequently  penetrated 
in  sinking  deep  wells  in  western  Minnesota  and  in  Dakota. 
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THE    CRYSTALLFNE  ROCKS  OF   MINNESOTA. 

By  A.  STRK^io,  of  Giesaen,  and  J.  H.  Kloos,  of  Hanover. 

[Kxtracted  from  the  Keuet  Jahrbuchfur  Minernlogie,  1877.] 
TRi5iLATED  BY  N.  U.  WIHCHBLL. 

The  following  work  has  been  performed  by  us  both,  but  in  such 
a  manner  that  the  one  who  gathered  the  rock-samples  has  de- 
scribed the  outward  appearance  and  manner  of  stratification,  and 
the  other  has  labored  on  their  mineralogical,  microscopical  and 
chemical  investisration. 

In  respect  to  the  nomenclature  of  the  rocks,  it  should  be  re- 
marked at  the  outset  that  it  was  not  our  intention  to  create  new 
rock  species,  and  that  consequently  it  became  necessary,  in  the 
changing  condition  of  petrography,  brought  about  by  the  micro- 
scope, to  select  designations,  which,  it  is  true,  are  in  accord  with 
the  old  system  of  nomenclature  hitherto  used,  but  at  the  same  time 
express,  although  briefly,  that  which  distinguishes  the  rocks  ex- 
amined from  those  hitherto  known.  More  extensive  investigations 
only  will  be  sufficient  to  determine  whether  the  newly  named 
rocks  should  be  regarded  as  special  rock-species  or  only  as  varieties 
of  those  to  which  they  are  most  nearly  related.  If,  for  instance,  a 
dioryte  which,  besides  hornblende,  contains  an  augitic  mineral, 
shall  be  designated  an  augite'dioryfe  (if  exact  observations  and  in- 
vestigations shall  point  to  another  dioryte)  whether  the  presence 
of  augite  is  a  common  property  of  dioryte,  or  whether  it  is  limited 
to  a  few  rocks,  which,  in  that  case,  can  be  set  oflf  from  the  true 
diorytes  as  a  distinct  rock.  We  regard  these  names  therefore  only 
as  provisional  designations. 
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GENERAL  DESCRIPTION  OF  THE  APPEARANCE  OP  THE  ROCKS. 

The  crystalline  rocks  which  form  fche  basis  of  this  work  were 
derived  partly  from  the  upper  course  of  the  Mississippi  river,  and 
one  of  its  tributaries  known  as  Sauk  river,  partly  from  the  western 
extremity  of  lake  Superior  and  near  the  mouth  of  the  St.  Louis 
river,  and  partly  from  the  St.  Croix  river,  on  the  boundary  between 
the  states  of  Minnesota  and  Wisconsin. 

If  one  reach  the  shore  of  the  great  Mississippi  above  Prairie  du 
Chien,  in  the  state  of  Wisconsin,  by  any  one  of  the  railroads  lead- 
ing from  the  east,  he  notices  immediately  on  both  sides  of  the 
wide  valley,  perpendicular  walls  of  sandstone  which  are  capped 
with  layers  of  dolomite  of  little  thickness.  These  are  the  western 
representatives  of  the  Lower  Silurian  formations  named  Fofsiam  and 
Calci/erous  ssLuisiones  in  New  York  state.  David  Dale  Owen  has 
distinguished  them,  in  his  geological  report  for  the  year  1S52,  as 
Lower  sandstone  of  the  upper  Mississippi^  and  Lower  Magnesian 
limestone. 

As  one  ascends  the  river  toward  the  state  of  Minnesota,  gradu- 
ally the  sandstone  disappears,  cut  through  in  many  ways  by  the 
streams  and  tributary  rivers,  so  that  by  the  time  the  St.  Croix  river 
is  reached  the  banks  consist  entirely  of  layers  of  dolomitic  lime* 
stone.  These  also  have  a  slight  northern  dip,  and  give  place,  in 
the  neighborhood  of  St.  Paul,  to  the  next  higher  members  of  the 
Silarian,  the  67.  Peter  sandstone  and  the  Upper  Magnesian  lime'- 
stone.  The  latter  has  been  determined  to  be  the  undoubted  equiv- 
alent of  the  Trenton  limestone^  or  Llandeilo  flags  of  England,  by 
its  numerous  organic  remains.  The  whole  range  of  strata,  through 
which  one  passes  between  Prairie  du  Chieu  and  St.  Paul,  the  end 
of  steamboat  navigation  on  the  Mississippi,  belongs  therefore  to 
the  oldest  fossiliferous  formations. 

From  here  heavy  layers  of  diluvium  (the  drift-formation  of  North 
America)  cover  all  the  older  rocks,  and  other  outcrops  are  found 
only  at  75  (English)  miles  higher  up  the  river.  Here,  however, 
the  rocks  are  crystalline,  and  appear  in  low  ranges,  which  fall 
away  gradually  toward  the  land  and  disappear  in  swamps  or  sandy 
prairies.  Here  the  Mississippi  flows  over  an  extent  of  20  miles* 
through  heavy  crystalline  rocks,  with  numerous  windings  and 
angles;  further  north  is  encountered  a  similarly  wide  zone  of  meta- 
morphic  schist — mica,  talc  and  clay  slates — and  of  gneiss-like 
rocks. 

*  In  thii  paper  English  miles  are  always  meant. 
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This  system  of  rocks  corresponds  to  the  Lauren tian,  and  in  the 
northern  part,  probably  to  the  Huronian  formation.  It  consists 
in  great  part  of  the  most  diversified  granitic,  syenitic,  dioritic  and 
gabbro-Iike  rocks,  while  th<;y  seem  to  lack  diabase  entirely.  Here 
belong  the  rocks  from  St.  Cloud,  Sauk  Rapids,  Watab  and  Little 
Falls,  which  below  are  fully  describ<)il.  It  is  remarkable  that  to 
the  south  from  this  zone  of  massive  rocks  there  are  no  schists  in 
outcrop,  though  it  is  probable  that  they  are  covered  by  the  drift 
which  constitutes  the  greater  part  of  the  surface  of  Minnesota  and 
attains  to  a  considerable  thickness. 

In  the  neighborhood  of  St.  Cloud  the  Sauk  river  empties  into 
the  Mississippi.  It  has  its  rise  in  the  lakes  of  northwestern  Min- 
nesota, and  flows  in  its  lower  part,  diagonally  across  the  zone  of 
Laurentian  rocks  a  distance  of  25  miles.  These  here  constitute 
long,  but  low  ranges  of  hills,  generally  covered  by  thick  forests, 
but  actually  appear  only  in  small  areas  in  the  river  itself.  Here 
the  water  flows  rapidly,  causing  everywhere  little  water-falls  and 
rapids.  If  one  goes  back  from  the  shores  of  the  river,  the  hills 
flatten  out,  and  every  trace  of  the  older  rocks  disappears  at  once, 
under  a  heavy  covering  of  debris  and  drift.  From  this  region  are 
derived  the  rocks  from  the  west  of  St.  Cloud,  from  Rockville,  Cold 
Spring  and  Richmond. 

Beyond  the  latter  point  the  zone  of  the  crystalline  rocks  cannot 
be  traced,  and  at  the  same  time  here  begins  the  area  of  the  western 
prairies.  The  river  cuts  but  few  feet  into  the  table-land,  and 
affords  no  more  outcrops  of  rock.  From  here  one  can  travel  all 
day  in  a  westerly  direction  without  seeing  anything  but  deposits 
of  drift,  either  of  sand  or  clay,  perfectly  flat  and  without  fossils,  or 
somewhat  greater  accumulations  of  gravel  and  boulders,  which 
latter  are  always  to  be  seen  in  great  quantities  about  the  shores  of 
the  numerous  lakes.  So  far  as  known  to  me,  solid  rock  is  exposed 
at  but  one  point  west  of  Richmond.  In  the  thriving  little  town 
of  Sauk  Center,  peopled  mainly  by  Germans,  I  learned  that  stone- 
quarries  had  lately  been  opened  in  the  neighborhood.  The  place 
lies  43  miles  west  from  the  Mi  isissippi.  At  a  distance  of  i  mile 
south  from  the  town  can  be  seen  a  gentle  elevation  extending  from 
northwest  to  southeast.  On  approaching  this,  one  sees  the  soil 
and  drift  thrown  out,  and  a  little  stone-quarry  opened  in  two 
wholly  different  crystalline  rocks — one  a  granite  of  a  red  color  and 
somewhat  gneissic  texture,  and  the  other  a  dark  rock  which  in  an 
earlier  work*  I  distinguished  as  a  diabase,  but  which  now  is  known 

*  J.  II.  KIooh:    a  Crelaeeotu  boHn  in  the  Sauk  raUey,  Minnesota;  Danaand  billiman's  Jour- 
nal, 1872.  p  26. 
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as  a  dioritic  rock,  and  in  our  special  investigation  of  these  rocks, 
is  proved  to  bfe  a  quartz-dioryte  (No.  14), 

As  concerns  now  the  outcrops  of  the  separate  rocks  which  are 
foil  J  described  in  this  work,  thesyenitic-granite  (No.  20)  is  derived 
from  St.  Cloud  and  from  Sauk  Rapids  (Nos.  18  and  19),  and  was 
designated  as  such  in  an  earlier  paper.§  They  constitute  some- 
times rounded,  somewhat  elongated,  gently  rising  hills,  the  inter- 
vals between  them  being  Riled  with  diluvial  deposits,  and  some- 
times low  reefs  in  the  river  bed,  or  isolated  knobs  in  the  swampy 
lowlands  along  the  river.  The  rapids  in  the  Mississippi  above 
St.  Cloud,  known  as  Sauk  Rapids,  are  caused  by  syenite-granite. 
In  the  village  so  named  may  be  seen  in  the  syenite-granite  three 
parallel  small  dykes  of  black  melaphyr  (No.  4)  which  also  can  be 
fullowed  to  the  opposite  shore;  but  here  they  are  not  in  the  syenite- 
granite,  but  penetrate  a  beautiful,  exceedingly  hard,  syenitic 
granite-porphyry. 

Six  miles  further  north,  at  the  small  town  of  Watab  (already 
half  forgotten)  several  fine  rocks  outcrop.  The  hills  here  rise 
higher  and  are  larger  and  the  rocks  rougher  and  wilder;  unfortu- 
nately the  region  is  heavily  wooded,  and  only  at  isolated  points 
could  the  rocks  be  freshly  broken.  From  Watab  were  examined 
and  described:  augite-quartz-dioryte,  (Nos.  16  and  17)  syenite- 
granite  (No.  2?),  and  a  melaphyr-like  rock  (No.  6).  The  white 
granite  from  Watab  described  in  the  Geological  Notes  on  Minne- 
sota (see  above)  is  diflferent  from  these,  and  outcrops  only  to  a 
small  extent.  Furthermore  the  outcrops  here  are  too  limited  to  en- 
able one  to  judge  of  the  relations  of  the  rocks  to  each  other.  One 
gets  the  impression,  however,  on  the  spot,  that  the  coai'se- grained 
granitic  rocks  penetrate  through  the  fine-grained  hornbl  endic 
rocks  in  the  manner  of  dykes.  Certainly  that  is  the  case  at  one 
spot  where  a  fine-grained  hornblendic  rock,  which  besides  two 
kinds  of  feldspar  contains  quartz  and  mica,  is  penetrated  by  very 
small  granite  dykes  and  veins. 

At  the  village  of  Little  Falls,  which  in  part  is  inhabited  by  In- 
dian half-breeds,  the  Mississippi  reaches  a  slaty  formation  and 
forms,  ii\  passing  over  the  outcropping  beds,  a  series  of  rapids 
which  produce  a  superior  water-power,  while  the  banks  of  the  river 
here  are  high,  and  the  channel  is  narrowed  by  a  number  of  small 
islands  through  which  opportunity  is  afforded  for  improvement 
by  dams  and  locks.    Inasmuch  as  the  water  generally  has  taken 

I  Geological  notes  on  Minnesota.  Zeit  d.  d  geol.  Ges.  1871  p.  428:     Tenth  annual  report 
of  the  geol.  and  iiai.  hist  sur.  Minn.  IStfl,  p.  175. 
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the  direction  of  the  strike  of  the  rock-beds,  it  is  diflBcult  to  deter- 
mine the  thickness  of  this  slaty  formation.  It  must  however  be 
very  considerable.  From  a  number  of  observations  at  various 
places  I  ascertained  the  strike  of  the  beddina:,  N.  35®  to  N.  40^,* 
the  dip  toward  the  NW.  65®  to  72®,  while  on  the  other  hand  the 
slatiness  has  a  dip  in  the  opposite  direction  at  an  angle  of  70®  to 
80®.  The  nature  of  the  beds  is  changeable,  both  in  the  direction 
of  the  strike  and  in  the  dip.  Roofing-slates  are  widely  disseminated: 
north  from  this  place  mica-schists  prevail ;  toward  the  south  the 
beds  assume  the  character  of  a  fine-grained  gneiss,  which  is  inter- 
bedded  with  layers  of  a  beautiful  angite-dioryte  ( Nos.  9,  10,  11, 
and  12 ).  The  first  outcrops  of  this  rock  appear  somewhat  down 
the  river,  southwest  from  the  village  at  the  mouth  of  a  little 
creek.  They  are  twelve  to  fifteen  feet  high,  and  show  the  augite* 
dioryte  variously  developed.  In  the  creek,  farther  up,  rocks  come 
to  light  which  have  a  somewhat  diflFerent  character.  They  are  de- 
scribed further  on  as  augite-dioryte  No.  13.  In  what  relation  these 
rocks  stand  to  each  other  could  not  be  determined. 

In  the  crystalline  roofing-slates  at  Little  Falls  are  small  lenticu- 
lar parts,  a  ioot  in  size,  of  a  crystalline  rock  which  was  analyzed, 
and  below  is  designated  a  quartz-dioryte  ( No.  15 ). 


a.    Crystalline  sohinto.  b.    Quartz-dioryte. 


c.    Drusy  quartz. 


This  woodcut  shows  the  appearance  of  these  septaria  of  quartz- 
dioryte  in  the  slates.  They  reach  quite  frequently  a  length  of  sev- 
eral feet.  The  rock  contains  little  garnets  disseminated  through 
it,  which  along  the  margins  of  the  septaria  are  in  greater  abun- 
dance. When  the  septaria  are  large  they  have  a  cavity  in  the 
center,  the  sides  of  which  are  very  often  clothed  with  crystals  of 
quartz.     The  slates  bend  completely  round  the  septaria. 

Whether  the  slate  formation  here  described  must  be  reckoned 
as  a  part  of  the  Lauren tian  formation,  or  of  the  Huronian,  must 
remain  undecided.  In  any  case  it  presents  a  totally  different  cha- 
racter from  the  syenitic  knobs  at  St.  Cloud  and  Watab,  and  the 
slates  appear  not  to  have  any  connection  at  all  with  them. 

*  Whether  to  the  east  or  west  of  north  the  author  does  not  HtAt^,—N.  H.  W. 
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Toward  the  north  from  Little  Falls  the  firm  rocks  immediately 

disappear  again  under  a  heavy  covering  of  sand  and  gravel.     The 
banks  of  the  river,   which  are  in  general  heavily  wooded,  nowhere 

afford  any  outcrops  of  rock.     The  first  rocky  layers  that  are  seen, 

are  much  further  toward  the  north,  at  the  well-known  Pokegoma 

falls,  and  consist  of  banks  of  granular  sandstone. 

If  one  pursues  the  road  from  St.  Cloud  which  leads  up  the  fer- 
tile valley  of  the  Sauk,  ( in  which  very  many  Germans  are  settled ) 
he  finds  the  first  outcropping  rock  in  the  woods,  three  and  a  half 
miles  west  of  the  town,  at  a  point  where  the  road  first  reaches  the 
river.  It  is  a  medium-grained  syenite-granite,  of  a  reddish  color, 
with  a  structure  somewhat  porphyritic.  Granitic  rocks  now  remain 
a  constant  object  in  sight,  sometimes  in  the  bed  of  the  river,  and 
sometimes  in  the  wooded  bluffs  along  both  shores.  The  finest 
outcrops  are  found  by  a  little  village  named  Cold  Spring,  fifteen 
miles  from  St.  Cloud.  Here  the  river  has  cut  through  a  nearly 
parallel  range  of  hills,  the  strike  of  which  is  about  east  and  west. 
A  finely  granular  porphyritic  granite  changes  to  a  very  coarse- 
grained syenite-granite.  The  latter  in  this  region  is  very  widely 
distributed,  and  extends  even  to  Richmond. 

The  village  of  Richmond  lies  on  a  little  sandy  but  well-tilled 
prairie,  which  on  all  sides  is  surrounded  by  high,  wooded  hills. 
Here  appear  Cretaceous  beds  in  some  thickness,  and  they  have  a 
character  which  unites  them  with  those  on  the  upper  Missouri. 
The  plastic  cla3's  of  the  Cretaceous  rest  immediately  upon  kaolin- 
ized  granite.  In  the  vicinity  of  Richmond  is  abundant  oppor- 
tunity to  examine  the  coarse-grained  granite  in  its  relation  with 
the  augite-dioryte.  For  a  mile  southeast  of  the  village  are  knobs 
of  this  rock  in  the  immediate  neighborhood  of  granite  ;  and  in 
the  same  region,  a  little  farther  away,  is  a  stone  quarry  where,  as 
the  following  woodcut  shows,  the  dark,  fine-grained  augite-dioryte 
is  overlain  by  a  coarse-grained  much  weathered  granite. 

The  bed  c,  which  rises  up  so  as  to  form  a  terrace,  consists  of  a 
firm,  hard-weathering  rock,  and  dips  toward  the  hill  at  an  angle 
of  about  45^,  passing:  under  the  granite.  It  is  exposed  a  thickness 
of  about  ten  feet.  The  line  of  contact  with  the  granite  is  covered 
with  a  lot  of  decayed  debris  from  the  granite.  Under  the  bed  b 
the  granite  cannot  be  found,  inasmuch  as  the  rock  has  been  laid 
bare  and  followed  only  so  far  as  it  has  proved  useful  for  building 
stone  ;  but  it  is  very  probable  that  the  augite-dioryte  exists  in  the 
granite  in    the  form  of  a  dyke.     Similar  appearances  were  fre- 
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a-    Onnlle. 

b,    Ircbrifl  from  the  eiui]^  wf  alhered  jtruiulAr  irir&nlte. 

a.    Auglte  lUorrtc.  farming  sn  evident  temm-ilke  bench. 

qiiently  eocountered  in  the  surroanding  fields  and  farms ;  the 
Kii^itb-dioryte  here  is  certainly  so  displayed  that  it  must  be  styled 
a  dyke  cutting  through  the  granular  granite. 

We  pass  now  to  the  description  of  the  6eld-appearaiices  of  those 
rocks  which  were  procured  from  the  neighborhood  of  lake  Su- 
perior. 

The  St.  Louia  river  rises  in  northeastern  Minnesota,  south  of 
Terniilion  lake,  in  a  region  of  granite,  gueiss  and  crystalline  slates, 
which  form  a  branch  from  the  Laurentian  formation  as  it  is  dis- 
played in  the  region  north  of  lake  Superior.  Shortly  before  the 
river  empties  into  lake  Superior  it  makes  a  sharp  turn  toward  the 
east,  and  here  passes  through  a  picturesque,  heavily- wooded  re- 
gion known  under  the  name  of  "the  dalles  of  the  St.  Louis  river." 
The  water  has  broken  through  the  steeply  tilted  slates,  and  rushes 
over  them  in  a  long  series  of  the  most  romantic  fails  and  rapids; 
in  the  distance  of  a  few  miles  the  descent  of  the  water  amounts  to 
370  feet. 

The  beds  consist  of  a  series  of  roofing-slates  and  of  a  gray  fine- 
grained rock  which  at  first  glance  seems  to  be  a  darkquartzyte,  or 
a  fine-grained  gr^ywacke  sandstone,  the  more  exact  nature  of 
which  it  is  however  not  possible  to  state.  This  formation,  which 
occupies  a  great  extent  of  country,  forms,  very  probably,  the  rep- 
resentative of  the  Huronian  as  it  has  been  described  in  northern 
Michigan,  by  H.  Credner.*  Further  down  the  valley,  toward  lake 
Superior,  tbe  lower  part  of  the  Potsdam  sandstone  lies  in  uncon- 
formable position  on  the  outcropping  knobs  of  these  old  schists. 

Going  by  the  Lake  Superior  S  Mississippi  railroad  to  the  foot 
of  the  plateau  which  locks  in  the  mouth  of  the  St.  Louis  river 
(which  here  spreads  very  widely)  one  beholds  high  cliffs  of  acoarse- 
grained  rock.  It  is  known  under  the  name  of  Duluth  granite, 
and  as  such  it  is  far  and  widely  distributed,  and  in  worked  into 
monuments.    This  rock  has  been  designated  in   Geological  notes 

•  UoDipurc  Zell.  d   cLecol,  Quel.  ISII.  p  43§:  and  Cn-itDer'siut<c1e,IBe9.  p.G2) 
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on  Minnesota  a  gabbro,  or  hyperstheayte,  and  has  received,  in  the 
following  descriptions,  the  name  hornblende-gabbro  (No.  6.) 

The  distance  from  the  highway,  where  the  rock  is  very  finely 
exposed,  to  the  most  westerly  point  of  lake  Superior,  may  amount 
to  a  mile  and  a  half  or  two  miles,  on  the  side  of  the  hill,  and  upon 
the  alluvium  of  the  river  at  the  foot  of  it,  ha<i  been  established 
within  a  few  years  a  new  city  which  has  acquired  a  considerable 
renown  as  the  beginning  point  of  the  Northern  Pacific  railroad, 
under  the  name  of  Duluth.  In  the  vicinity  of  Duluth  which  was 
originally  covered  with  heavy  forest,  only  imperfect  observations 
<^ould  be  made  a  few  years  ago,  yet  enough  to  convince  one  that 
here  the  crystalline  rocks  greatly  prevail,  and  that  the  old  sedi- 
mentary rocks  are  entirely  wanting. 

The  leading  variety  of  rock  at  Duluth,  which  is  washed  by  the 
waves  of  the  lake,  has  already  been  described  as  a  porphyry.*  This 
rock  now,  after  a  searching  investigation,  has  received  the  name 
of  melaphyr-porphyry  (No.  1.)  In  some  places  it  changes  to  a 
beautiful  amygdaloid,  but  without  showing  at  auy  place  a  sharp 
line  of  separation.  Besides  the  hornblende-gabbro  and  the 
melaphyr-porphry,  there  is  still  a  third  rock  at  Duluth,  which  is 
separated  from  the  melaphyr-porphry  by  a  sharper  boundary.  It 
was  seen  only  in  a  little  quarry,  and  is  certainly  also  a  melaphyr 
{No.  3),  although  of  a  darker  color,  and  similar  to  those  small  dykes 
which  cut  through  the  syenite-granite  and  granite-porphyry  on 
the  Mississippi  at  Sauk  Rapids.  At  the  point  of  contact  with  the 
melaphyr-porphyry  it  becomes  firm  and  compact;  at  a  distance 
from  it  it  has  a  middling  coarse,  granular  structure,  and  the  lines 
of  the  striated  feldspar  can  be  seen  without  difficulty. 

The  rocks  at  the  western  end  of  lake  Superior  belong  without 
^oubt  to  the  age  of  the  Potsdam  sandstone,  and  form  a  part  of  the 
solidified  outflows  of  basic  crystalline  rock  which  took  place  at  the 
end  of  the  Huronian  and  at  the  beginning  of  the  Silurian  ages. 
They  are  to  be  compared  to  the  dykes  and  overflows  of  basalt  and 
doleryte  which  took  place  in  later  times,  and  which  can  be  traced, 
in  the  western  part  of  the  American  continent,  over  extensive 
areas. 

On  the  St.  Croix  river,  the  boundary  between  the  states  of  Min- 
nesota and  Wisconsin,  at  a  distance  of  100  miles  from  the  last  de- 
scribed locality,  appears  a  similar  melaphyr-porphyry  (No.  2), 
which  lies  immediately  below  the  sandstone  and  conglomerate  of 

*  Z.  d.  d.  g.  Q.  ISTlf  p.  44U  and  the  ninth  report  of  the  Minnesota  geolotfieal  survey. 


88  ELEVENIH  ANNUAL  REPORT 

the  age  of  the  Lower  Silurian.  In  conjunction  with  these  it  forms 
here  a  narrow  valley,  which  on  account  of  the  romantic  forms  of 
its  cliflFs  attracts  there  yearly  many  tourists.  It  bears  the  name  : 
Dalles  of  the  St.  Croix  river.  The  bedded  rocks  have,  in  great 
numbers,  Lingula  antiqua  and  prisca^  as  well  as  Orbicula  prima^ 
and  the  small  bucklers  of  Conocephalus,  and  these  fossils  are 
altogether  unchanged  in  the  granular  sandstone  which  lies  imme- 
diately on  the  melaphyr-prophyry.  The  presence  of  an  evidently 
T)edded  conglomerate  consisting  of  great  water- worn  masses  from 
the  latter  rock,  which  in  the  neighborhood  of  the  town  of  Taylor's 
Falls  underlies  unconformably  the  sandstone,  points  to  the  Huro- 
nian  age  of  this  melaphyr-prophyry.*  It  differs  from  that  of  lake 
Superior  only  in  color.  This  forms  frequently  an  amygdaloid  in 
which  the  cavities  are  filled,  it  is  true,  solely  with  quartz,  while 
the  amygdaloids  of  lake  Superior  exhibit,  in  connection  with  a 
more  changed  groundmass,  also  calcite,  epidote  and  a  crumbling 
mineral  rich  in  iron  and  manganese,  in  the  amygdaloidal  cavi- 
ties. 

We  will  now  at  the  close  of  this  brief  account  of  the  appear- 
ance in  the  field  of  these  crystalline  rocks,  which  we  are  about  to 
describe  further,  bring  together  concisely,  for  the  purpose  of  quick 
classification,  observations  made  concerning  their  age,  viz  :  The 
granite,  syenite-granite,  syenite-granite- porphyry  and  the  augite- 
granite,  as  well  as  the  quartz-dioryte  and  the  augite-quartz-dioryte 
in  the  Mississippi  region,  probably  all  belong  to  the  Laurentain 
formation  ;  while  the  hornblende-gabbro  and  melapliyr-porphyry 
of  lake  Superior,  and  from  the  St.  Croix  river,  are  to  be  ranked  in 
some  later  period,  and  probably  to  the  end  of  the  Huronian  and 
beginning  of  the  Silurian. 

SPECIAL    DESCRIPTION  OF  THE    ROCKS. 
By  A.  Streng. 

These  crystalline  rocks  from  Minnesota  can  be  divided,  from  a 
petrographic  standpoint,  into  seven  rock-species  : 

1.  Melaphyr.  These  are  basic,  augitic  rocks  free  from  horn- 
blende. 

2.  Basic  rocks,  which,  besides  hornblende,  contain  much  evi- 
dent diallajg:e  as  well  as  a  great  deal  of  magnetic  and  titanic  iron. 
These  are  distinguished  as  Horn  blende- gabbro. 

*  Compare  ZeiL  d.  d.  g.  0.  1871 ,  p.  483.  Here  this  rock  is  likewise  distinguished  as  por> 
phyry. 
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3.  Basic  rocks  which  are  like  the  foregoing  in  their  mineralogi- 
cal  compositioc,  and  besides  very  much  hornblende  contain  some 
diallage,  which,  however,  for  the  most  part,  is  intimately  asso- 
ciated with  the  hornblende.     These  are  distmguished  as  Augite- 

DIORYIE. 

4.  Quartzose  dioryte,  without  augite — Quartz -dioryte — this 
is  a  siliceous  more  wide-spread  species  of  rocks. 

5.  Quartzose  diory tes  with  augite,  are  also  wide-spread  siliceous 
rocks,  and  are  designated  Augite-quartz-dioryte. 

6.  Hornblendic  granites  are  grouped  under  the  name  Syenite- 
oka  nite. 

7.  Granite,  /.  e,  without  hornblende. 

I.    MELAPHYK8. 

The  melaph>  rs  appear  in  two  varieties  : 
(a.)     Melaphi/r-porphfjry. 
(6.)     Compact  or  granular  melaphyr. 

(a)     Melaphyr- porphyry  (epidote-melaphyr  ) 

This  rock  is  found  in  outcrop  in  two  places,  viz:  at  Diiluth  on 
lake  Superior,  and  on  the  St.  Croix  river  on  the  boundary  between 
Minnesota  and  Wisconsin. 

1.  Melaphyr-porphyry  from  Duluth, — The  freshest  of  these 
rocks  is  on  a  hand-sample  in  which  it  appears  along  with  a  com- 
pact melaphyr  and  is  sharply  separated  from  it.  Unfortunately 
there  was  present  only  so  small  a  piece  of  this  contact  rock  that  an 
analysis  of  it  could  not  be  made.  The  other  specimens  which  had 
been  exposed  to  the  disintegrating  and  changing  effect  of  penetra- 
ting water,  are  not  so  fresh  as  this,  and  contain  almost  uniformly, 
epidote,  while  the  before-mentioned  contact-rock  is  free  from  it. 

This  rock  consists,  macroscopically,  when  in  fresh  condition,  of 
a  nearly  black,  or  dark-green,  groundmass,  which  is  fine-grained 
and  very  compact,  but  which  when  less  fresh  is  of  a  dark  greenish- 
brown  color,  with  numerous  porphyritic  bands,  and  contains  the 
following  minerals: 

(1)  A  triclinic  feldspar  in  elongated  separate  crystals,  5-15 
ram.  long,  and  from  0.5  to  3  mm.  wide,  flesh-red  to  colorless, 
brightly  glistening,  and  strongly  striated.  Generally  a  crystal- 
grain  consists  of  several  rather  wide  bands,  the  first  of  which 
grows  together  with  the  second,  and  this  again  with  the  third,  etc. 
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according  to  the  rule:  "The  twinning  axis  the  principal  axis." 
The  first,  third  and  fifth  bands  have  consequently  the  same  position 
with  respect  to  each  other^  as  well  as  the  second,  fourth  and  sixth; 
but  the  first  group  stands  to  the  second  in  the  relation  of  the  abofe 
mentioned  twinning-law.  The  cleavage  surface  oP  therefore  re- 
flects light  in  the  bands  1,  3  and  5,  all  at  the  same  time,  while  the 
bauds  2,  4  and  6  do  not  reflect.  But  each  separate  band  consists 
again  of  a  great  number  of  very  fine  lamellae  which  stand  to  each 
other  on  the  plane  OOpoo  according  to  the  law — *'the  twinning 
axis  a  normal;"  it  is  the  usual  polysynthetic  twinning  of  the  tri- 
clinic  feldspars.  The  principal  cleavage  surfaces  appear  therefore 
striated,  and  the  striation  is  parallel  to  the  twinning  lines  which 
the  broad  bands  make  in  conformity  to  the  other  law  of  increase. 
Sometimes,  though  rarely,  a  striation  of  the  plane  oP  cannot  be 
seen  ;  that  this  non-striated  plane  is  actually  oP,  can  easily  be 
discovered,  so  long  as  the  crystal  concerned  exhibits  a  Carlsbad 
twinning.  But  these  few  non-striated  instances  differ  in  no  re- 
spect from  the  other  triclinic  feldspars,  inasmuch  as  in  them  the 
striation  is  frequently  too  dim  to  be  distinguished.  Furthermore 
there  appear  isolated  crystals  of  a  sharply  defined  outline,  regularly 
six-sided,  which  show  no  striation  on  their  cleavage  planes,  and 
from  their  somewhat  different  luster  appear  to  be  a  different  feld- 
spar, and  probably  consist  of  orthoclase. 

(2)  Far  less  frequent  are  angular,  isolated,  crystals,  of  diame- 
ters up  to  7  mm.,  of  a  dark  greenish-black  color,  which  consists  of 
a  granular  aggregate  of  a  chlorite-like  mineral.  They  are  tolera- 
bly soft,  and  have  a  bright  greenish-gray  streak.  Unfortunately 
in  the  freshest  of  the  rock-samples  nothing  of  this  aggregate  was 
to  be  seen.  Sometimes  little  grains  of  iron  pyrite  are  set  in  it. 
This  chloritic  mineral  is  here  evidently  the  product  of  change  from 
some  earlier  existing  mineral. 

(3)  Associated  with  this  dark-green  mineral  and  often  bound 
up  within  it,  is  also  found  at  present  a  bright,  greenish-yellow  one, 
which  consists  of  a  group  of  small  glittering  individuals  which 
must  be  considered  epidote.  Sometimes  epidote-clusters,  however, 
have  become  quite  soft  through  change  ;  and  there  are  now  parts 
of  the  rocK  so  changed  that  they  contain  these  bright  greenish- 
yellow,  softened  masses,  in  great  numbers.  This  epidote  pene- 
trates everywhere  into  the  dark-green  mineral,  and  it  seems  almost 
as  if  it  were  a  product  of  change  of  the  latter.  In  the  freshest  of 
the  altered  rocks  it  is  not  found. 
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(4)  Frequently  there  are  black  grains  that  have  a  greasy  or 
metallic  luster  and  a  conchoidal  fracture.  These  might  be  either 
magnetic  or  titanic  iron.  In  order  to  relieve  this  doubt,  the  finely 
powdered  rock  was  subjected  to  a  systematic  washing-prooess,  from 
which  was  obtained  a  black,  metallic,  perfectly  magnetic  residue. 
This  was  dissolved  with  acid  potassium-sulphate,  the  solution  was 
treated  with  cold  water,  and  the  filtered  solution,  containing  sul- 
phuric to  saturation,  was  boiled.  bVom  this  there  arose  scarcely  a 
trace  of  turbidity,  so  that  the  mineral  is  not  titanic  iron,  but  mag- 
netite, of  which  sometimes  the  octahedral  form  can  be  seen. 

Sometimes  this  rock  has  the  form  of  an  amygdaloid,  in  which  the 
irregularly  shaped  amygdules  consist  of  more  or  less  weatheredi 
fine-grained  clusters  of  epidote  near  the  surface,  and  have  a 
compact  central  portion  of  a  larger  feldspathic  crystal,  or  are 
filled  sometimes  with  quartz.  Generally  these  amygdules  are  not 
80  distinctly  limited  as  those  of  most  melaphyrs.  Other  roundish 
inclosures  consist  of  an  aggregate  of  two  minerals — one  clear,  and 
the  other  entirely  black  but  afibrding  a  reddish-brown  streak; 
both  are  so  weathered  that  they  cannot  be  determined. 

The  microscopic  examination  gave  the  following  : 

(I.)  The  feldspars  appear  sometimes  mixed  through  the  ground- 
mass,  and  sometimes  in  larger  enclor.ed  grains.  Between  crossed 
Nicols  they  are  very  plainly  and  sharpl}'  striated.  But  seldom 
are  any  wholly  non-striated  feld-^pars  to  be  seen.  Their  color  is 
light-brown,  although  the  cr^'shils  are  for  the  most  part  filled  with 
substances  of  other  colors,  namely  : 

(a)  Clear-brown  or  gray,  exceedingly  fine  grains  which  permeate 
the  feldspar,  and  color  it  brown.  Only  exceptionally  is  the  feld- 
spar free  from  them;  and  it  appears  then  colorless;  especially 
is  this  the  case  in  the  farthest  parts. 

(6)  Clear,  bluish-green  scales,  grains  and  needbs  of  the  augitic 
portion  of  the  groundmass. 

(c)  Bright  yellow  or  g»  ayish-green  epidote  in  irregular,  angular 
aggregations  or  crystals,  but  which  are  wanting  in  the  freshest  por- 
tion of  the  rock. 

(d)  Here  and  there  lie  black  clusters  of  irregular  grains  of  mag- 
netic iron. 

(e)  Little  fluid-inclusions  sometimes  appear,  containing  movable 
bobbles. 

(2)  Only  in  the  freshest  portions  of  the  groundmass  are  to  be 
seen  crystals  of  pure  unchanged  augite.  It  is  colorless  to  light- 
brown,  but  colored  a  light-green  in  the  few  fresh  rocks.     It  is 
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either  entirely  homogeneous,  or  slightly  fibrous,  shows  often  regular 
outlines,  which  correspond  to  the  forms  of  augite,  inasmuch  as  the 
angle  ooP  :  ooPcX)  of  augite  was  found  to  be  about  135®,  and  the 
angle  ooP  :  oo  about  90®.  The  colorless  and  light-brown  grains 
show  in  polarized  light  bright  colors,  but  they  are  almost  non- 
dichroitic.  In  these  pure  augites  are  found  irregular  fractures^ 
also  rounded,  rather  large  opaque  grains,  as  well  as  very  fine,  often 
numerously  aggregated,  round  or  elongated  cavities  with  immova- 
ble bubbles.  Even  in  the  freshest  rock  can  be  seen  numerous 
augites  that  are  more  or  less  filled  with  irregular  grains  of  viridite.'*' 
Still  more  markedly  is  this  the  casein  those  portions  in  which  the 
augite  appears  light-green  and  somewhat  fibrous,  without  being 
dichroitic.  These  augites  are  changed;  since  it  can  be  seen  plainly 
in  what  way  the  green  grains,  or  fibrous  substance,  more  and  more 
enters  into  them.  In  cousequence  of  which  the  augites  in  many 
parts  are  replaced  by  a  mass  of  viridite  which  is  altogether  homo- 
geneous in  appearance,  and  between  the  Nicols  appears  only  light 
and  dark,  and  exhibits  no  color  at  all. 

Occasionally  there  are  also  larejer  crystals  of  this  mineral.  In 
reflected  light  they  are  dark,  in  transmitted  light  they  are  light 
bluish-green,  but  between  crossed  Nicols  either  granular  or  con- 
fusedly fibrous  without  marked  color-characters.  They  are  but 
slightly  dichroitic  or  entirely  non-dichroitic.  Since  these  larger 
crystals  correspond  to  the  augite  that  is  impregnated  with  viridite 
one  would  be  warranted  in  regarding  those  grains  which  appear 
macroscopically  as  aggregates  of  fine  chlorite-scales,  as  changed 
augite.  These  larger  grains  of  the  much-changed  augite  are  every- 
where intimately  connected  with  quartz  and  epidote. 

(3)  In  nearly  all  portions  except  the  freshest,  epidote  is  founds 
sometimes  in  large  aggregates,  sometimes  as  a  portion  of  the 
groundmass  or  lodged  in  the  feldspar.  In  the  former  case  it  is 
united,  as  already  mentioned,  with  accumulations  of  viridite,  and 
with  grains  of  quartz.  The  epidote  is  light  greeuish-yellow  in  re- 
flected light,  in  transmitted  lioht  faintly  yellow,  sometimes  nearly 
colorless;  it  exhibits  in  polarized  light  very  brilliant  colors,  but  is 
not  strongly  dichroitic,  which  may  stand  in  close  connection  with 
its  bright  coloration.  It  is  not,  besides,  very  pure,  inasmuch  as  it 
is  filled  generally  with  gray  granules.  The  larger  individuals 
show  small  fissures  which  are  parallel  with  the  long  axis,  and  cor- 
respond with  the  principal  cleavage  plane.    In  some  places  the  epi- 

^he  name  viridite  is  used  to  deslfl^atci  a  chloritic  or  delemiie-like  mineral  the  nature 
of  which  is  uot  accurately  determined. 
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dote  was  in  columnar,  plainly  outlined,  separate  little  crystals,  with 
their  terminal  planes  set  obliquely,  answering  to  hemi-pyramids. 

(4)  Quartz  is  found  only  very  scatteringly  in  small,  or  some- 
times larger,  grains  which  fill  the  interstices  between  the  other 
minerals.  It  is  associated  especially  with  the  viriditic  and  epidotic 
grains.  It  is  sometimes  wholly  clear,  and  nearly  free  from  inclu- 
sions, but  sometimes  contains  scales  of  augite  or  grains  of  mag- 
netite, or  spicules  of  apatite.  Sometimes  there  are  fluid  inclusions, 
occasionally  with  bubbles  that  are  visibly  in  motion.  In  one  such 
cavity  were  seen  two  black  grains,  besides  the  movable  bubble, 
which  were  continually  thrown  hither  ^nd  thither  upon  the  bub- 
ble. In  the  freshest  part  of  the  rock  were  impure  grains  of  quartz 
which  contained  numerous  needles  of  apatite,  as  well  as  green 
grains  in  great  quantity  which  like  amygdules  were  surrounded  by 
a  coating  consisting  of  grayish-green  viridite. 

(5)  Rarely  there  are  rather  large  clusters,  more  frequently  dis- 
tinct crystals,  of  magnetite  with  sides  of  four  or  six  apgles. 

(6)  A  mineral  of  irregular  outlines,  which  is  white  or  yellowish 
in  reflected  light  and  but  slightly  translucent,  and  filled  with  gran- 
ular substance,  is  certainly  a  product  of  change  from  epidote  or 
feldspar. 

(7)  Slender,  but  generally  very  long,  nearly  colorless  spicules, 
which  have  pyramidal  terminations,  or  basic  piuacoids,  and  also 
very  shapely  six-si^ed  sections,  are  apatite.  They  often  penetrate 
several  minerals.  But  sometimes  these  crystals  are  so  short  and 
thick,  that  it  was  doubtful  whether  they  should  be  regarded  as 
apatite,  or  might  be  regarded,  perhaps,  as  nepheline,  a^  they  are 
soluble  in  acids.  By  treating  several  of  the  thicker  crystals  in 
nitric  acid  solution,  with  molybdate  of  ammonia,  and  others  with 
nitric  and  sulphuric  acids,  the  determination  could  be  reached^ 
under  the  microscope,  that  they  were  certainly  apatite.  Moreover^ 
the  sections  of  this  apatite  sometimes  consist  of  equal-sided  tri- 
angles, the  angles  of  which  are  occasional I3'  rounded,  and  some- 
times are  not.  The  hexagonal  crystal  here  appears,  therefore,  to 
take  a  hemihedral  form. 

The  apatite  here  is  not  everywhere  entirely  pure,  but  some- 
times contains  individual  cavities,  or  a  fine  needle-shaped  small 
crystal,  which  lies  in  the  middle  of  the  larger  crystal,  parallel  to 
the  longer  axis.  Very  frequently  are  the  needle-shaped  apatites 
seen  to  be  fissured,  and  even  broken,  and  the  parts  a  little  dis* 
placed  from  each  other. 
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(8)  Very  rarely  5'^ellow  metallic  grains  of  pyrite  make  their 
appearance. 

The  chemical  analysis  of  the  melaphyr-porphyry  No.  1,  from 
Duluth,  gave  the  following  result : — 

Silica 50.03 

Alumina, 15.38 

Sesquioxide  of  iron, 11.78 

Protoxide  of  iron 3  90 

Cal  ium  oxide 5  39 

Magnesium  oxide, 3  60 

Potassium  oxide, 1.14 

Sodium  oxide, '. 5  01 

Water 2  73 

Carbonic  acid, 0.98 

9994 
Phosphoric  acid, 0.33 

From  this  analysis  it  appears  that  the  rock  is  comparatively 
very  basic,  at  least  as  compared  with  the  porphyries,  in  which  the 
proportion  of  silica  generally  exceeds  60  per  cent.  At  the  same 
time  it  contains  so  little  potash  that  the  amount  of  orthoclase  can 
be  only  very  slight — at  the  highest,  6.74  per  cent. — while  in  the 
porphyries  it  is  present  in  far  greater  amount.  In  connection 
with  this  small  amount  of  orthoclase,  also  appears  the  low  per 
cent,  of  silica.  As  a  part  of  the  lime  is,  required  by  the 
augite  and  epidote,  only  a  portion  of  it  is  left  for  the  triclinic 
feldspar:  the  sodium  would,  therefore,  exceed  the  lime  in  this  min- 
eral. But  since  this  feldspar  is  filled  completely  with  a  granular 
substance,  which  can  be  regarded  only  as  a  product  of  its  own 
decomposition  ;  since,  moreover,  the  content  of  carbonic  acid  in 
the  rock  gives  evidence  that  the  lime  is  no  longer  in  its  original 
condition,  and  a  part  of  it  can,  therefore,  be  removed  entirely 
from  the  stone  ;  and  since,  also,  finally,  the  high  percentage  of 
water  points  to  a  high  degree  of  decay  and  weathering,  by  means 
of  which,  first  of  all,  the  lime  would  be  carried  away,  therefore  it 
is  necessary  to  conclude  that  the  feldspar  has  also  lost  a  portion  of 
its  lime.  This  also  follows  from  the  low  per  cent,  of  silica  in  the 
rock,  since  if  the  plagioclase  contained  considerably  more  soda 
than  lime,  it  would  also  possess  a  content  of  silica  which  would 
exceed  60  per  cent.  But  still  the  rock  is  too  basic.  Therefore  it 
is  permissible  to  conclude  that  the  originally  highly-calcareous 
plagioclase  stood  very  near  labradorite,  perhaps,  also  andesine. 
The  similarly  high  content  of  iron,  which  in  part  is  due  to  the  not 
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insigDificant  amoant  of  magnetite,  must  be  mainly  set  down  to 
the  credit  of  the  augitic  ingredients  in  proportion  as  they  are 
altered,  since  the  amount  of  m  ignesia  is  remarkably  iow,  and  the 
lime  may  be  embraced  principally  in  the  epidote  and  the  plagio- 
clase.  There  remain,  therefore,  for  the  unchanged  augitic  mineral ^ 
besides  magnesia  and  some  lime,  especially  the  oxides  of  iron,  so 
far  as  they  are  not  used  in  the  formation  of  magnetite.  The  per 
ceLt.  of  apatite  amounts  to  81. 

As  it  has  been  said  already  that  the  epidote  seems  to  be  a  pro* 
duct  of  change  from  the  green  chlorite  mineral,  so  it  is  necessary 
to  hold  it  as  highly  probable,  according  to  the  microscopic  exam- 
ination, that  the  original  augitic  mineral  decayed  in  various  ways, 
sometimes  forming  basic  epidote  with  the  separation  of  free  silica, 
and  sometimes  the  chloritic  mineral.  These  were  deposited  in  the 
place  of  the  augite,  or  in  other  places.  These  three  minerals  there- 
fore are  to  be  regarded  as  secondary  products. 

2  Melaphyr-porphyry  from  Taylor's  Falls^  or  St.  Croix  Falls, 
on  the  St.  Croix  river,  a  tributary  of  the  Mississippi.  Macroscop- 
ically  this  rock  appears  porphyritic  throughout,  sometimes  also 
amygdaloidal.  Occasionally,  however,  all  porphyritic  structure  is 
wanting,  as,  for  instance,  on  the  right  shore  of  the  St.  Croix  river» 
although  decidedly  porphyritic  rocks  exist  very  near.  These  con- 
sist of  a  greenish-gray  to  brownish,  finely  granular  and  crys- 
talline groundmass,  with  numerous  porphyritic  crystals  of  brown 
plagioclase.  In  immediate  proximity  are  found  abundantly 
quartzose  secretions  that  are  frequently  furnished  with  dark-green 
coatings,  so  that  this  is  certainly  to  be  regarded  as  an  amygdaloid. 
Further  there  appear  distinct  secretions  of  a  greenish  black, 
ihlorite-like  mineral.  Sprinkled  in  the  groundmass  can  be 
seen  also,  with  the  naked  eye,  numerous  fine  grains  of  a  bright 
yellowish-green  mineral,  which,  as  appears  under  the  microscope^ 
consists  of  epidote.  Sometimes  this  epidote  is  liberally  dissemi- 
nated in  those  portions  which  are  not  porphyritic,  so  that  by 
means  of  it  the  whole  rock  is  rendered  green.  Even  macroscopi- 
cally  it  can  here  be  seen  that  the  plagioclase  becomes  changed  to 
the  dark-green  chlorite-like  mineral,  inasmuch  as  it  takes  itself  a 
green  color  even  when  the  cleavage  planes  still  retain  their  luster. 
Here  also  appear  distinct  sparkles  of  pyrite. 

The  microscopic  examination  led  to  the  following  determinations: 

(1)  Plagioclase,  generally  brown,  colored  by  means  of  brown 
and  gray  particles.  Besides  these  it  contains  small  grains  and 
scales  of  the  augitic  substance  changed  to  viridite  or  chlorite. 
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which  sometimes  so  much  prevails  that  it  nearly  fills  the  whole 
plagioclase.  crystal,  leaving  only  a  little  feldspathic  residue. 
Further,  crystals  of  epidote  are  also  formed  abundantly  in  the  feld- 
spar. The  plagioclase  constitutes  a  part  of  the  groundmass  some- 
times, and  sometimes  it  is  disseminated  prophyrltically. 

(2)  The  augite  parts  are  wholly  changed  to  viridite.  The  larger 
crystals  of  this  mineral,  which  are  connected  closely  with  epidote 
and  quartz,  more  rarely  appear;  while  the  smaller  ones  are  very 
abundant,  such  as  usually  only  till  the  interstices  between  the  lam- 
inae of  the  feldspar,  even  constituting  sometimes  a  part  of  the 
groundmass.  In  polarized  Light  the  mineral  appears  granular  and 
either  radiately  or  confusedly  fibrous. 

(3)  One  of  the  most  common  parts  is  epidote,  which  rarely 
occurs  in  large  grains,  but  generally  in  rather  small  crystals  of  a 
bright  yellow  color.  These  are  of  imperfect  shapes,  but  sometimes 
of  regular  forms.  They  are  feebly  dichroic,  but  show  very  bril- 
liant polarization  colors.  Generally  they  are  tolerably  pure;  some- 
times they  contain  inclusions  of  quartz.  Very  often  they  are  pen- 
etrated by  irregular  brown  cracks.  Rarely  is  the  epidote  filled 
with  viridite;  in  nearly  all  cases  it  resists  the  spreading  of  the  vir- 
iditic  substance  even  when  the  feldspar  itself  is  filled  completely 
with  it. 

(4)  Quartz  secretions,  large  and  small,  appear  in  polarized 
light  as  aggregates  which  are  enveloped  in  a  granular  green  sub- 
stance, and  for  that  reason  they  must  be  considered  as  of  amyg- 
daloidal  character. 

( 5  )    Also  a  white  granular  substance  is  here  visible. 

( 6 )    Magnetite,  and 

(7  )     Apatite  in  slender  needles  also  appear. 

From  the  Joregoing  it  follows  that  the  melaphyr-porphyries  from 
Duluthand  Taylor'* s  Falls  have  an  undoubted  porphyritic  structure. 
The  porphyritic  portions  consist  of  plagioclase^  in  connection  with 
which  very  little  orthoclase  occurs  ;  of  an  aggregate  of  chlorite  like 
grains  {viridite  )  which  are  believed  to  be  a  product  of  change  from 
augite ;  of  an  aggregate  of  epidote  ;  of  small  amygdaloidal  quartz 
masses^  but  which  do  nut  occur  everywhere  ;  and  of  small  spark- 
ling grains  of  pyrite.  Aggregates  of  two  much  weathered  minerafs 
could  not  be  determined  exactly  ;  they  certainly  form  concretions  in 
the  two  principal  parts.  The  groundmass  consists  principally  of 
plagioclase  ( probihly  als>  some  orthoclase ) ;  augite,  wkich^  however^ 
is  principally  changed  to  viridite ;  magnetite  ;  apatite ;  epidote^ 
often  gresent  in  large  quantity  ;  a  little  quartz,  and  a  grayish-white 
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granular  substance  that  has  resulted  from  change.  When  the  rock 
is  amygdaloidal,  quartz  fills  the  cavities,  as  well  as  calcite  and  epi- 
dote. 

According  to  this  the  rock  is  such  that  it  is  embraced  with  the 
melaphyrs  ;  and  as  it  has  a  decidedly  poiphyritic  structure,  it  may 
be  designated  inelaphyr-porphyrij.  Now,  in  most  parts,  except  in 
the  freshest,  epidote  plays  a  very  important  role  ;  it  can  therefore 
also  be  designated  an  epidote-melaphyr.  But  because  the  epidote 
is  a  secondary  product,  as  well  as  the  viridite,  which  has  come  from 
a  change  in  the  augite,  this  latter  name  can  be  applied  only  to  the 
changed  meiaphyr-porphyry. 

( 6  )    Compact  and  granular  melaphyr. 

This  rock  exists  at  several  places. 

3.  Of  nielaphyr  from  Duluth  there  were  only  a  few  small  pit*ces. 
It  is  found  in  close  contact  with  the  fresh  meiaphyr-porphyry. 
The  definition  of  it  is  very  distinct.  Unfortunately  the  pieces  for 
examination  were  too  small  to  make  an  analysis  of  them,  and  the 
microscopic  examination  had  also  to  be  made  on  a  series  of  frag- 
ments in  order  to  characterize  the  rock  definitely. 

One  of  the  two  pieces,  a,  is  derived  from  the  border  close  by  the 
melaphyr-porplfyry  ;  the  other,  ft,  is  from  a  point  further  removed 
from  it. 

The  contact-i'ock,  a,  exhibits  itself  as  a  dense,  dark  grayish-black 
rock  in  which  under  the  loop  can  be  distinguished  only  very  fine 
needles. 

Under  the  microscope  can  be  seen,  in  a  very  fine-grained 
groundmass  fine,  slender,  colorless  crystalline,  needle-shap3d  feld- 
spar crystals,  which  show  very  seldom  any  twinning  striation,  and 
give  no  bright  colors  when  tested  in  polarized  light. 
They  are  not  very  sharply  separated  from  the  ground- 
mass;  while  in  the  colorless,  felsitic  ground-paste, 
they  blend  without  showing  any  boundaries,  but  in  which  there 
are  enclosed  numberless  light-green,  colorless  very  fine  grains  of 
an  augitic  mineral,  as  well  as  some  large,  four-angled  crystals  of 
magnetite.  The  colorless  ground-paste  hardly  shows  any  change 
in  polarized  light;  between  crossed  Nicols  it  remains  dark  when 
the  stage  is  revolved. 

The  other  rock,  6,  derived  from  the  midst  of  the  melaphyr,  con- 
sists of  a  middling  to  a  fine-grained  mixture  of  tolerably  bright 
iriclinic  iieldspar,  and  an  augitic  mineral  which  is  mostly  lusterless 
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and  colored  black,  or  sometimes  shining  with  a  yellowish  metal- 
lic luster,  and  under  the  microscope  is  translucent  and  brownish 
green,  and  which  is  penetrated  by  numerous  partly  parallel  or 
sometimes  irregularly  disposed,  dark  fissures,  and  is  filled  with 
pores  of  very  irregular  shapes.  Occasionally  grains  of  magnetite 
and  spicules  of  apatite  appear.  The  feldspars  are  often  partly 
filled  with  brownish  green  clouds  derived  from  the  augites.  Not- 
withstanding the  brightness  of  the  feldspar,  this  rock  is  very 
much  changed,  so  that  it  is  very  soft  and  crumbling. 

Accordingly  this  raelaphyr  in  general  is  middling  to  fine-grained, 
but  on  the  margins  of  contact  it  is  very  fine-grained.  Hence  one 
may  draw  the  conclusion  that  at  Duluth  the  melaphyr  cuts 
through  the  melaphyr-porphyry,  inasmuch  as  the  latter  is  un- 
changed on  its  margin  alongside  of  the  melaphyr,  but  the  former 
is  rendered  dense  along  this  contact. 

4  Melaphyr  from  Sauk  Rapids  on  the  Mississippi,  This  rock 
consists  of  a  fine-grained,  anamesite-like  greenish-black  ground- 
mass  of  very  fresh  appearance,  in  which  are  enclosed  narrow  slen- 
der crystals,  more  rarely  large  ones,  of  very  bright  triclinic  feldspar. 
The  number  of  the  larger  crystals  is  so  small  that  the  rock  at  first 
sight  hardly  has  the  appearance  of  a  porphyry. 

Under  the  microscope  the  contrast  between  the  crystalline 
groundmass  and  the  larger  crystals  is  very  evident.  Nevertheless 
it  is  observed  at  once  that  the  crystals  are  of  two  kinds — triclinic 
feldspar  and  augite.  The  ingredients  of  the  rock  are,  under  the 
microscope,  the  following: 

(1)  Triclinic  feldspar,  with  clear  and  nearly  everywhere  visi- 
ble, sharp  twinning  lines,  appears  sometimes  in  large,  sharply  de- 
fined crystals,  and  sometimes  in  small  bands  as  a  portion  of  the 
groundmass.  This  mineral  is  very  clear  and  pure,  and  contains 
only  rarely  in  its  interior  a  large  accumulation  of  gray  grains; 
sometimes  are  seen  in  it  also  fine  needles  of  augite  and  little  crys- 
tals of  magnetite. 

(V).  Large,  more  or  less  regular  crystals,  are  seen  but  seldom  in 
perfect  form,  which  are  surrounded  by  a  bright  green  hardly 
dichroitic  border.  The  inside  consists  of  a  very  clear-brown  or 
brownish- violet  substance  which  is  not  dichroitic  or  soluble  in 
acids,  and  shows  but  very  rarely  brilliant  polarization  colors.  The 
purest  portions  are  penetrated  by  irregular  fissures,  (though  some- 
times these  stand  at  right  angles  to  each  other,)  which  are  filled 
with  a  black  substance.  The  most  frequent  occurrence  of  this 
mineral   shows  it  filled  almost  wholly  with  black  crystals  of  mag- 
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netite,  which  often  are  placed  in  two  fine  linear  systems  perpen- 
dicular to  each  other.  Occasionally  also  pyrite  appears  in  it. 
Other  portions  are  filled  completely  with  green,  confusedly-fibrous 
masses  which  are  more  strongly  dichroitic  than  the  unchanged 
mineral.  This  latter  consists  of  aiigite  which  is  converted  through 
fibrous  viridite  into  the  green  substance.  The  green  border  on 
the  unchanged  augite  is  also  such  a  product  of  change. 

As  a  part  of  the  groundmass,  augite  is  crowded  into  the  angles 
between  the  feldspars.  It  is  bright  brownish-green  to  completely 
colorless,  but  is  here  also  converted  into  a  light-green,  finely 
fibrous,  mineral,  so  that  an  augite-crystal  sometimes  appears  wholly 
converted  to  a  fibrous  mass;  and  the  separate  bundles  of  fibres  are 
projected  into  the  surrounding  feldspar.  A  change  here  also  takes 
place  to  fibrous  viridite.  In  other  places  the  augite  is  colored 
more  brown,  and  then  becomes  either  fibrous  or  granular,  the  latter 
by  reason  of  the  occurrence  of  fine  dark  points.  Sometimes  such 
changed  augites  are  more  strongly  dichroitic,  but  not  so  that  they 
could  be  shown  to  change  to  hornblende.  In  this  augite  are  in- 
cluded now,  occasionally,  well-formed  apparently  cubic  or  rhombic 
crystals  of  a  bright,  grayish-violet  color,  which,  unfortunately,  it 
was  not  possible  to  determine  exactly. 

(3)  Four-sided  magnetic  grains,  sometimes  separate,  and  some- 
times grouped.  Prom  the  pulverized  rock  it  is  possible  to  bring 
out  with  a  magnet  numerous  grains  of  this  mineral. 

(4)  Fine  needles  of  apatite  are  seen  clustered  in  several  places. 

(5)  Very  rarely  are  there  scattered  aggregates  of  quartz. 

The  chemical  analysis  of  melaphyr  No.  4  gave  the  following 

result: 

SiO, 48.97 

AlA 16.50 

Fe,0, 4.14 

FeO 6.58 

CaO 10.93 

MgO 9.85 

KjO 0.69 

NaaO 2.69  (with  tracea  of  LiaO) 

HjO 1.14 

101.49 

PaOfi 1.18 

From  this  analysis  it  appears  that  the  rock  is  basic,  more  basic 

than  many  other  melaphyrs.     It  agrees  in  the  composition  nearly 

with  Bunsen's  normal   pyroxenic  rocks  ;    it  diflTers  from  them 
4 
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especially  in  a  too  small  coafcent  of  alamiaa,  iron  oxide*  and 
protoxide,  and  in  a  too  high  content  of  magnesia.  The  small 
ingredient  of  potash  shows  that  if  orthoclase  is  at  all  present  in 
the  rock,  it  plays  a  very  inferior  part,  the  highest  per  cent,  of  it 
possible,  being  only  4.08.  Bat,  furthermore,  the  small  content  of 
soda,  as  well  as  the  high  per  cent,  of  lime  indicates  that  the 
plagioclase  will  approach  nearer  to  anorthite  than  albite.  Inas- 
much as  abundant  magnetite  is  found  in  the  rock  there  can 
be  left,  of  the  small  content  of  iron  oxide  seen  in  the  general 
analysis,  but  little  iron  for  the  augitic  portion.  This,  therefore, 
must  be  the  richer  in  magnesia  and  lime,  which  are  present 
in  large  quantities.  In  the  presence  of  the  fresh  appearance  of 
the  fieldspar  everywhere,  it  will  be  necessary  to  charge  the  high 
per  cent,  of  water  to  the  account  of  the  green  secondary  product 
of  the  augites.  The  content  of  phosphoric  acid  answers  to  a  per 
cent,  of  apatite  of  0.44. 

From  the  foregoing  it  apoears  that  the  melaphyr  from  Sauk 
Rapids  consists  of  a  groundmass  which  holds  a  basic  plagioclase; 
atigtte  in  changed  and  in  unchanged  conditions;  also^  in  smaller 
grains^  magnetite  and  apatite;  and  very  seldom  a  little  quartz;  and 
that  in  this  groundmass  larger  crystals  of  triclinicfieldspar  and 
augite  are  sparsely  disseminated.  Hence  this  rock  can  also  be 
designated  a  melaphyr-porphyry  ;  since,  however,  the  prophyritic 
structure  is  not  everywhere  apparent,  the  rock  may  be  designated 
simply  a  melaphyr. 

This  rock  differs  from  the  melaphyr-porphyry,  of  Duluth  and 
Taylor^s  Falls,  mineralogically  only  in  the  smaller  amount  of  por- 
phyritic  structure,  the  lack  of  orthoclase  and  epidote,  the  very  little 
amount  of  quartz  and  the  greater  purity  of  the  general  mass,  and 
especially  of  the  plagioclase;  chemically  it  differs  in  the  smaller 
per  cent,  of  alkali,  water  and  carbonic  acid,  and  the  evidently  high 
per  cent,  of  lime  and  magnesia. 

5  Malaphyr  from  Watab  on  the  Mississippi.  This  rock 
forms  a  fine-grained  mixture  of  a  colorless  feldspar,  a  bright  yel- 
lowish-green augitic  mineral,  and  of  isolated,  small  black  grains. 
As  a  secondary  product  pyrite  is  disseminated  in  considerable 
amount.  The  whole  rock  is  of  a  greenish-gray  color,  and  has  a 
fracture  that  is  irregular  and  even  splintery. 

Under  the  microscope  the  feldspar  can  be  distinguished  as 
triclinic,  the  augite  is  of  a  bright  greenish-brown  color,  which 
often  becomes  ^reen  by  viridite;  it  is  not  dichroitic,  is  cut  by  ir- 
regular fine  fissures,  and  embraces  often  an  abundance  of  small 
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black  grains.  Large,  four-corDered,  black  grains  of  magnetite  are 
seen  only  very  rarely.  Also  needles  of  apatite  are  sprinkled  here 
and  there, 

Melaphyr  No.  5,  there/ore^  consists  also  of  plagioclase^  augite^  and 
a  little  magnetite  and  apatite, 

U.    HORNBLEKDE-GABBRO. 

This  rock  is  foand  only  on  the  St.  Louis  river  near  Duluth.  It 
has  at  first  glance  the  appearance  of  a  granular  hypersthenyte. 
Upon  exact  examination  it  proves  to  be  a  granular  assemblage  of 
the  following  minerals  : 

( 1 )  Strongly  predominating  is  a  brilliantly  glittering  gray 
plagioclase  with  very  evident  twinning  lines  and  blue  iridescence 
exactly  like  that  from  Labrador.  Sometimes  also  the  polysynthetic 
twinning  is  formed  according  to  the  Carlsbad  law. 

(  2  )  Occasionally  are  seen  crystals  of  bright  red  feldspar  with- 
out twinning  lines,  with  a  reddish  reflection  similar  to  sunstune. 
This  mineral  is  certainly  orthoclase. 

(  3 )  A  dark  brownish-green,  or  tombac-brown,  slightly  lustrous, 
almost  metallic-looking  mineral,  which  appears  fibrous  and  pos- 
sesses two  similar  cleavage  directions,  which  form  with  each  other 
an  obtuse  angle.  A  great  number  of  casual  measurements  gave 
for  this  angle  about  125^.  Since  this  mineral,  moreover,  is  rather 
easily  fusible  to  a  black  glass,  it  can  only  be  hornblende,  notwith- 
standing its  somewhat  different  appearance  from  ordinary  horn- 
blende. This  is  in  many  places  manifestly  impregnated  with  small 
scales  of  chlorite,  and  it  attains  by  that  means  a  somewhat  dif- 
ferent nature. 

(4)  Light  tombac-brown,  metallic-lustered  crystals  are  some- 
what more  seldom  to  be  distinguished  easily,  with  only  one  strongly 
marked  cleavage  direction.  A  second  very  inconspicuous  cleavage 
plane,  with  faint  lusterless  surfaces,  stands  nearly  at  right  angles 
with  the  first.  Before  the  blowpipe  this  mineral  fuses  with  toler- 
able ease  to  a  dark  shining  glass.  It  is  therefore,  without  doubt, 
diallage.  It  is  somewhat  more  rare  than  the  hornblenJe,  but  it 
appears  to  stand  in  no  relation  with  it. 

(5)  Large  black,  slightly  metallic  grains,  sometimes  with  perfect 
octahedral  forms,  with  irregular  to  conchoidal  fracture.  The 
fr.gments  drawn  from  the  powdered  rock  with  a  magnet  were  dis- 
solved in  acid  potassium  sulphate  ;  the  aqueous  solution  was 
boiled  with  addition  of  sulphuric  acid,  by  which  a  rather  heavy 
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white  precipitate  of  titanic  acid  ensued.  Since  the  distinct  octa- 
hedrons give  no  titanium  reaction,  but  the  magnetic  powder  is 
only  partJy  dissolved  in  muriatic  acid — the  rest  being  titanic  acid — 
therefore,  titanic  iron  certainly  is  connected  so  intimately  with 
magnetite  that  it  follows  with  it  to  the  magnet. 

(6)  Very  rarely  is  seen  a  light,  greenish-yellow  mass  with 
conchoidal  fracture,  and  greasy  luster,  which  is  insoluble  in 
muriatic  acid,  and  before  the  blowpipe  is  almost  infusible.  The 
hardness  is  about  5  to  6.  This  mineral  appears  to  be  epidote^ 
whose  cleavage  planes  could  not  always  be  recognised. 

(7)  Very  seldom  occurs  a  sparkling  grain  oi  copper  pyrite. 
The  microscope  revealed  the  following  minerals  : 

(1)  Very  prevalent  triclinic  feldspar,  generally  tolerably  pure; 
but  sometimes  wholly  filled  with  granular  masses,  so  that  the  stri- 
ation  in  it  is  very  difficult  to  observe.  Also  black  angular  grains, 
probably  of  magnetite,  are  disseminated  here  and  there.  The  mine- 
ral is  insoluble  in  hydrochloric  acid,  after  standing  twenty-four 
hours;  also  its  powder  gave  after  long  treatment  with  hydrochloric 
acid,  no  trace  of  jelly.  The  triclinic  feldspar,  therefore,  is  not 
anorthi^e,  but  evidently  comes  nearer  to  labradorite. 

(2)  In  several  places  appear  feldspars  which  are  completely 
filled  with  yellowish  or  reddish  grains,  sometimes  hornblende 
granules  changed  to  green  viridite,  but  more  rarely  bright  yellow 
epidote.  This  mineral  corresponds  to  the  red  sunstone-like  feld- 
spars, in  which  a  twmning-striation  can  be  seen  neither  macr  o-  nor 
microscopically.  This  might  now  be  obscured  possibly  wholly  by 
reason  of  the  numerous  inclosures ;  but  when  it  is  observed  that 
the  rock  contains  1.61  per  cent,  of  potash,  it  is  necessary  to  con- 
sider it  very  probable  that  some  orthoclase  is  present. 

(3)  Hornblende.  This  is  mostly  of  a  light  to  dark  green  color^ 
more  rarely  of  a  brownish-green.  The  former  is  produced  by 
viriditic  substance,  which  often  completely  fills  the  hornblende  and 
impairs  its  dichroitic  character.  This  green  viriditic  hornblende 
is  formed  sometimes  of  parallel  fibers,  but  sometimes  of  confused  or 
radiate  fibers,  as  appears  especially  between  crossed  Nicols.  The 
brownish-green  hornblende,  without  viridite,  is  strongly  dichroitic^ 
and  appears  parallel-fibrous.  Sometimes  it  is  penetrated  by  reg- 
ular, dark,  parallel,  fine  lines,  which  run  at  right  angles  with  the 
fibrous  structure,  and  have  nothing  in  common  with  the  cleavage, 
which,  singularly,  is  wholly  absent.  Since,  moreover,  the  margins 
of  the  hornblendes  are  very  irregular,  and  always  are  dependent 
upon  the  feldspars  between  which  they  are  embraced,  it  might  be 
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doubtful,  in  consequence  of  their  often  weakly  dichroitic  character, 
whether  they  be  hornblendes  or  not.  But  the  above-mentioned 
numerous  measurements  of  the  two  similar  cleavage  planes  show, 
with  complete  certainty,  that  the  mineral  consists  of  hornblende, 
which,  by  the  intrusion  of  viriditic  or  chloritic  substance,  has 
acquired  somewhat  different  characteristics. 

(4)  Diallage  appears  in -grayish-brown  sightly  translucent  crys- 
tals, wnich  sometimes  are  isolated  between  the  feldspars,  and  some- 
times are  connected  with  the  hornblendes  like  a  mosaic,  where, 
however,  its  outlines  are  everywhere  sharp.  As  the  grains  of  di- 
allage do  not  encroach  at  all  upon  the  horiiblende,  the  latter  must 
be,  it  seems,  an  originiil  mineral  ingredient,  and  not  at  all  a 
product  of  change  from  diallage.  The  diallage  is  almost  entirely 
non-dichroitc;  it  is  generally  delicately  fibrous  in  parallel  threads, 
and  shows  abundantly  a  system  of  parallel,  sharply  defined  fissures, 
which  run,  however,  through  the  fibrous  structure  nearly  at  right 
angles.  Parallel  to  the  fibers,  which  between  crossed  Nicols  show 
an  irregular  striping  of  colors,  is  sometimes  a  fine  black  hatching 
to  be.  noticed,  which  seems  to  consist  of  grains  of  magnetite  ar~ 
ranged  in  lines.  Only  rarely  does  the  diallage  exhibit  a  non-fibrous 
center,  which  then  is  free  from  tbe  dark  lines  which  fill  the  re- 
maining portion  of  the  crystal. 

(5)  Large,  black,  metallic,  angular  crystals  of  magnetite  and 
tnenaccanite.  Smaller  grains  are  embraced  in  the  above-mentioned 
minerals. 

(6)  Irregular  patches  and  grains  of  epidote  of  a  light  yellow 
color,  slightly  dichroitic,  appear  very  rarely. 

(7)  Chalcopyrite  is  very  seldom  visible. 

(8)  Rather  frequent  colorless  prisms,  sometimes  0.4  mm.  in 
width  and  over  0.8  mm.  in  length,  can  be  seen  in  thin  sections. 
These  are  occasionally  six-sided.  They  show  very  brilliant  polar- 
ization-colors, and  contain  numerous  fluid  inclusions,  with  and 
without  moving  bubbles.  Tliey  are  soluble  in  acids,  give  with  the 
molybdate  solution  a  phosphoric  acid  reaction,  with  sulpliiiric 
acid  a  lime-reaction,  while  with  the  treatment  in*  hydrochloric  acid 
no  cubes  of  chloride  of  sodium  appear.  The  mineral  is  therefore 
apatite,  in  thick  short  crystals,  while  fine  needles  of  it  seldom  ap- 
pear. 

(9)  The  most  rare  are  colorless  grains  with  numerous  large 
fluid  inclusions,  which  generally  contain  slightly  movable  bubbles, 
and  are  broken  by  irregular  fissures  that  are  filled  with  a  green 
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substance.    They  stand  in  close  connection  with  bits  of  epidote,. 

and  are,  in  spite  of  these  impurities,  to  be  considered  as  quartz. 
The  chemical  composition  of  the  hornblende-gabbro  No.  6,  is  a» 

follows: 

Silica 49.15 

Alumina 21.90 

Sesquioxide  of  iron 6.60 

Protoxide  of  iron 4.54 

Lime 8.22 

Magnesia 3.03 

Potash 1.61 

Soda •• 3.83 

Water 1.92 

100.80 

Phosphoric  acid 0.33 

Titanic  acid 0.18 

It  is,  therefore,  a  basic  rock,  whose  high  per  cent,  of  alumina  cor- 
responds closely  with  its  abundance  of  triclinic  feldspar.  If  thi» 
feldspar  were  anorthite,  the  content  of  lime  would  have  to  be  high- 
er, and  that  of  soda  necessarily  less.  Furthermore,  if  this  feldspar 
were  oligoclase  or  andesite,  the  per  cent,  of  silica  of  the  whole  rock 
would  be  higher,  since  the  1.61  per  cent,  of  potash  presupposes  a 
content  of  orthoclase  of  about  9.52,  which  drives  the  silica  to  a 
hi^h  percentage.  Therefore,  the  triclinic  feldspar  comes  nearest 
to  labradorite.  While  the  silica  per  cent  rises  by  reason  of  the  or- 
thoclase, it  is  reduced  again  by  reason  of  the  percentage  of  magne- 
tite and  menaccanite.  The  meager  percentage  of  magnesia  corres- 
ponds to  the  low  content  of  hornblende  and  diallage  in  the  rock. 
The  apatite  amounts  to  0.81  per  cent. 

Therefore^  the  hornhlende-gahhro  fmom  the  St.  Louis  river  near 
Duluth  consists  of  strongly  predominating  plagioclase  (labradorite)^ 
a  little  orthoclase^  some  hornblende^  diallage^  magnetite  and  menac" 
canite^  as  ivell  as  apatite^  and  a  very  stmUl  amount  of  chalcopyrite^ 
and  epidote^  the  last  occasionally  associated  with  quartz. 

III.    AUGITB-DIORYTE. 

This  rock  occurs  at  Richmond  on  the  Sauk  river,  and  at  Little 
Falls,  above  Watab  on  the  Mississippi. 

7.  Augite-Dioryte  from  Richnond.    This  rock  consists  macro- 
scopically  of  a  coarse-grained  mixture,  apparently  of  predominating 
black  hornblende  and  a  grayish-white  triclinic  feldspar,  besides 
an  augitic  mineral.      In   addition  to  these  there  are  also  biotite^ 
pyrite  and  perhaps  zircon. 
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The  hornblende  is  sometimes  in  distinct  large  crystals  from  2  to 
3  centimeters  wide,  and  from  3  to  4  centimeters  long  ;  while  the 
most  of  it  appears  in  crystals  of  only  a  few  millemeters  in  diam- 
eter. It  is  of  a  deep,  black  color,  has  a  bright  luster,  and  appears 
in  general  very  fresh.  Very  frequent  small  scales  of  dark  brown 
or  black  biotite,  of  irregular  shapes,  nestle  within  the  cleavages  of 
the  hornblende.  The  latter  fuses  rather  easily  to  a  black  shining 
glass. 

The  triclinic  feldspar  is  clear,  grayish- white,  nearly  colorless,  in 
brightly  lustrous  crystals,  with  regularly  angled  cross-sections, 
and  evideut  twinning  striations.  When  the  back-ground  is  dark, 
the  feldspars  often  appear  transparent  as  well  as  black. 

The  augitic  mineral  is  ouly  very  slightly  apparent,  being  mostly 
covered  by  hornblende.  It  is  light,  yellowish-brown  or  grayish 
brown  in  color,  and  slightly  lustrous;  but  it  becomes  much  brighter 
when  the  rock  is  wet,  since  it  then  acquires  a  yellowish,  metallic 
lustre.  Two  cleavage  planes  can  be  seen  cutting  each  other, 
i*early  at  right  angles,  but  which  are  not  very  distinct,  and  appear 
not  to  be  exactly  similar.  The  mineral  is  somewhat  fibrous,  and 
fuses  not  very  easily,  in  fine  splinters,  to  a  gray  bead.  It  exists  in 
less  amount  than  either  of  the  other  constituents,  and  is  itself  to  be 
seen  under  the  lens  with  great  difficulty. 

Biotite,  in  thin  brown  or  nearly  black  scales,  is  mingled  especi- 
ally with  the  hornblende. 

Magnetite  is  recognizable,  but  without  certainty;  pyrite  some- 
times is  disseminated  in  small  grains. 

Very  rarely  can  be  seen  small  crystals  of  a  hyacinth-red  color, 
which  are  brightly  shining,  but  whose  form  cannot  be  ascertained. 
Perhaps  they  are  little  zircons. 

The  microscopic  examination  gave  the  following  : 

(1)  The  plagioclase  shows  very  distinct  color  bands  ;  it  is  gene- 
rally very  clear  and  pure.  Here  and  there  appear  little  needles  of 
apatite  in  it:  also  shreds  of  hornblende  and  grains  of  magnetite; 
also  gray  kernels  of  irregular  shapes  are  seen  sometimes  in  groups. 
But  very  rarely  does  the  feldspar  appear  without  striping. 

(2)  The  hornblende  is  of  green  and  brown  colors,  strongly 
dichroitic  with  parallel  cleavage,  or  with  two  cleavage  systems  that 
cross  each  other  at  a  small  angle.  Its  outlines  are  irregular.  It 
sometimes  embraces  little  grains,  but  in  no  great  quantity;  and  very 
rarely  cavities  with  movable  bubbles. 

(3)  The  augitic  mineral  is  chiefly  in  immediate  but  irregular 
contact  with  hornblende.    It  can  be  traced  out  sharply  in  distinc- 
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tion  from  it,  bufc  its  outline  is  irregular.  Sometimes  also  speci- 
mens of  this  mineral  lie  in  the  feldspar,  and  also  often  little  crys- 
tals of  hornblende  are  in  the  center  of  the  augite  in  such  a  manner 
that  they  intersect  each  other  like  a  patience-play  (Geduldspiel).  It 
is  only  rarely  that  the  augitic  mineral  is  somewhat  regularly 
outlined,  but  not  so  that  the  measurements  of  angles  could  be 
taken.  It  could  only  be  discovered  that  the  angle  between  two 
sides  of  such  a  section  was  more  obtuse  than  the  columnar  angle 
of  hornblende.  The  mineral  is  cut  by  irregular  fissures  which  are 
only  occasionally  nearly  parallel,  but  generally  they  go  in  all  direc- 
tions, cutting  each  other  at  all  possible  angles.  It  is  generally 
Yery  finely  parallel-fibrous — that  is  to  say  it  consists  of  a  series  of 
lamellae  parallel  to  each  other,  but  which  often  wedge  out 
in  both  directions,  so  that  the  fibers  sometimes  are  in  right 
lines,  and  sometimes  appear  slightly  undulatory.  The  cracks 
which  cut  the  mineral  appear  generally  to  have  no  reference  to 
the  direction  of  the  fibers.  Here  and  there  is  an  appearance 
as  if  the  cracks  ran  preferably  at  right  angles  to  the  fibrous  struc- 
ture. This  augite  is  of  a  very  bright  brownish-red  color.  Between 
crossed  Nicols  it  shows  bright  polarization  colors,  particularly 
in  those  spots  where  it  is  not  remarkably  fibrous.  In  the  fibrous 
portions  also  there  is  a  fine  color-striping  apparent,  though  this 
does  not  always  appear  distinct.  It  is  therefore  probable  that  a 
polysynthetic  twinning  structure  is  the  fundamental  cause  of  the 
fibrous  structure. 

This  mineral  is  remarkably  and  strongly  dichroitic  in  bright 
green  and  red  colors.  Beginning  at  the  fissures  which  penetrate 
it,  and  along  the  margins,  it  undergoes  a  change  which  gradually 
embraces  the  whole  mineral,  so  that  the  difi\)rent  stages  of  this 
change  can  be  seen  in  the  different  thin-sections.  The  fissures  are 
filled,  for  instance,  with  a  bright  grayish-green,  non-dlchroij  sub- 
stance which  encroaches  more  and  more  on  both  sides,  so  that  only 
the  central  parts,  or  kernels  of  the  mineral,  of  more  or  less  size, 
are  visible,  in  its  unchanged  red  color  ;  and  in  many  instances  they 
are  entirely  faded  out.  At  the  same  time  the  fibrous  portions  un- 
dergo no  change,  although  they  frequently  appear  more  distinct. 
In  many  instances  the  augitic  mineral  consists  only  of  bright 
green  fibrous  crystals.  When  the  mineral  is  so  changed  it  is  not 
dichoric ;  so  that  it  can  with  all  certainty  be  seen  to  be  augite. 
But  the  original  red  mineral  can  be  only  augite.  The  absence  of  a 
clearly  defined  cleavage-system,  as  it  appears  in  connection  with 
the  adjoining  hornblende,  the  very  distinct  optical  characters  in 
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common  and  polarized  light,  the  fibrous  structure,  the  difficult  fusi- 
bility, the  presence  of  two  cleavage  surfaces  nearly  at  right  angles, 
visible  even  with  the  naked  eye.  distinguish  this  mineral  from  horn- 
blende, and  show  it  to  be  augite.  Microscopically  it  appears  very 
much  like  diallage,  in  which  professor  Zirkel,  who  had  the  good- 
ness to  make  an  examination  of  it  at  Jena,  agrees  with  me.  Be- 
sides, individual  crystals  appear  which  are  pierced  by  parallel  horn- 
blende-lamel]8e,in  such  a  manner  that  augite  and  fibrous  hornblende 
alternate  with  each  other. 

(4)  Biotite  appears  in  bright,  grayish-brown,  transparent,  an- 
gular sheets. 

(5)  Quartz  is  very  distinct  in  small  grains  in  which  sometimes 
are  fluid  inclusions  with  rapidly  moving  bubbles. 

(6)  In  places  numerous  crystals  of  apatite  appear,  especially  io 
the  feldspar,  but  those  places  are  rare.  Sometimes  the  apatite  is 
in  isolated  crystals. 

(7)  Magnetite  is  for  the  most  part  only  scattered  and  rare. 
Ouly  occasionally  is  it  in  somewhat  thicker  and  crowded  large  ir- 
regular masses.  The  larger  portion  of  a  slide  is  free  from  it.  For 
that  reason  it  was,  that  no  metallic  residue  could  be  obtained  from 
the  wet  powdered  rock.  With  a  magnet  only  could  individual 
grains  be  drawn  out. 

The  chemical  analysis  of  the  augite-dioryte  No.  7,  gave  the  fol- 
lowing result: 

Silica 48.87 

Alumina 18.72 

Sesquioxide  of  iron 3.28 

Protoiide  of  iron 5.65 

Calcium-oxide 11.93 

Magnesium  oxide 9.53 

Potassium  oxide 0.73 

Sodium  oxide 2.10 

Water 0.93 

Carbonic  acid trace. 

101.64 

Phosphoric  acid 0.08 

This  rock  thereibre  is  also  basic,  and  agrees  with  the  normal 
pyroxenic  rocks  of  Bunsen.  Yet  some  free  quartz  is  present.  The 
high  per  cent,  of  lime  and  magnesia  agrees  with  the  abun- 
dance of  plagioclase,  hornblende  and  diallage;  likewise  the  low  per 
cent,  of  iron  oxides  with  the  meagerness  of  the  magnetite,  the  low 
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per  cent,  of  potash  with  the  absence  of  orthoclase,  of  which  at  the 
most  4.21  per  cent  of  the  rock  could  consist.  The  small  per  cent, 
of  soda  and  the  large  per  cent,  of  lime,  considered  in  respect  to  the 
large  amount  of  plagioclase  present,  warrant  the  conclusion  that 
the  latter  comes  nearer  anorthite  than  albite,  that  it  therefore  is 
either  labradorite  or  andesine.  The  small  amount  of  water,  which 
in  a  great  measure  consists  of  hygroscopic  water,  shows  also  that 
the  rock  is  not  entirely  fresh.  The  apatite  amounts  only  to  0.19 
per  cent. 

The  augite-dioryte  No.  7  from  Richmond  therefore  consists  of  a 
coarse  to  middling  coarse-grained  mixture  of  plagioclase^  hornblende 
and  diallage^  with  which  is  mingled  hiotite^  a  little  pyrite  and  mag- 
netite^  a  very  little  quartz^  apatite^  and  very  rarely  perhaps  zircon, 

8.  Augite-dioryte  from  Richmond.  (Bareman^s  farm.)  Although 
most  intimately  related  to  the  foregoing  in  its  outward  appearance^ 
this  rock  nevertheless  shows  a  difference. 

Macroscopically  it  appeans  as  a  fine  to  middling  coarse-grained 
mass  of  very  brilliantly  shining,  colorless,  plagioclase,  which  some- 
times also  exhibits  the  Carlsbad  twinning ;  also  of  black,  very 
brightly  lustrous  hornblende,  within  which  also  very  rarely  iso- 
lated scales  of  biotite  are  visible;  and  of  an  augitic  mineral,  gray  to 
browish-green  in  color,  which  appears  in  little  grains.  This  last 
mineral  is  recognized  plainly  in  places  where  the  plagioclase  forms 
white  granular  aggregates,  in  the  neighborhood  of  which  these 
greenish-brown  grains  are  plainly  secreted.  They  possess,  so  far 
as  can  be  seen,  not  the  cleavage  planes  of  hornblende.  Small  black 
specks  are  magnetite,  since  such  can  be  drawn  out  of  the  powdered 
rock  with  a  magnet. 

Isolated  masses  are  seen  that  reach  three  centimeters  in  length 
and  two  in  width,  which  consist  of  an  aggregate  of  light-gray 
feldspars  which  sometimes  are  plainly  striated,  sometimes  show  no 
striation,  but  yet  in  other  respects  can  not  be  distinguished  ont^  from 
the  other. 

From  the  foregoing  therefore  this  rock  differs  in  its  lack  of  large 
hornblende  crystals,  in  the  presence  of  large  aggregates  of  feldspar, 
and  in  its  greater  richness  in  magnetite. 

Under  the  microscope  can  be  recognized  the  following  mineral 
ingredients: 

(1)  Very  clear,  wholly  colorless,  strongly  striated  plagioclase, 
which  contains  apatite  in  remarkable  quantity,  black  grains  of 
magnetite,  separate  little  crystals  of  hornblende,  and  augite.  Oc- 
casional non-striated  crystals  might  perhaps  be  orthoclase. 
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(2)  Qaartz  i»  apparently  rare,  in  irregularly  outlined  masses 
ijring  between  the  feldspar  crystals,  with  numerous  cavities  which 
contain  sometimes  movable  bubbles. 

(3)  Hornblende,  of  a  dark  greenish-brown  color  and  strongly 
dichroitic;  which  is  cut  by  cleavage  planes  that  are  either  parallel 
or  form  an  obtuse  angle  with  each  other.  Its  outlines  are  very 
irregular.  Only  the  little  crystallites  which  lie  scattered  in  the 
plagioclase,  show  sometimes  regular  forms. 

(4)  A  dichroitic  mineral  (dichroitic  in  light  green  and  red  colors) 
appears  in  great  quantity,  perhaps  even  exceeding  the  hornblende 
in  amount,  which  is  colored  light  grayish-green  to  brownish-green. 
This  differs  from  hornblende  essentially,  both  in  common  light,  on 
account  of  its  bright  colors,  and  between  the  Nicols  by  reason  of 
its  brilliant  polarization,  since  hornblende  appears  very  dark  be- 
tween crossed  Nicols.    It  is  either  not  at  all  fibrous,  or  slightly  so, 
or  completely  fibrous.    The  fissures  which  cufc  it  are  generally  ir- 
regular, and  not  entirely  in  right  lines.    Sometimes    they  run 
nearly  parallel,  and  then  pass  through  the  fibrous  structure  nearly 
at  right  angles.    But  with  a  higher  power  a  system  of  fine  cleavage 
can  be  seen,  which  runs  parallel  with  the  fibrous  structure.    This 
latter  is  made  apparent  by  the  occurrence  of  fine  parallel  light  or 
dark  brown  lamellae  and  needles,  but  also  partly  by  the  existence  of 
very  fine  cleavage  lines.    The  outlines  are  very  rarely  entire,  and 
preserved  in  lines.    They  are  then  quadratic  and  rectangular  forms 
with  imperfect  or  dulled  corners:  so  that  such  a  section  could   be 
produced  only  by  the  combination  ooB.  ooPoo  ooPoo  of  augite,  but 
not  of  hornblende.    The  fibrous  structure  and  the  fine  linear  cleav- 
age run  parallel  to  that  line  which  corresponds  to  a  plane  ooPoo* 
Occasionally  this  mineral  is  more  grayish-green,  and  little  dichro- 
itic.    In  spite  of  the  dichroitic  character  of  this  mineral  as  seen 
in  most  of  its  individual  grains,  it  cannot  be  considered  hornblende, 
but  must  be  referred  to  augite,  possibly  diallage.     There  are,  more- 
over, in  it  fluid  inclusions  with  movable  bubbles. 

(5)  Rather  frequent  grains  of  magnetite  are  seen.     These  are 
more  isolated,  and  are  four  or  six  angled. 

(6)  Apatite  in  extraordinary  amounts,  in  fine  needles,  especially 
in  the  plagioclase,  has  been  mentioned  already. 

(7)  Yellow  metallic  opaque  grains  are  certainly  pyrite. 
Chemical  analysis  of  augite-dioryte  No.  8  from  Richmond. 
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Silica 52.00 

Alumina 15.75 

Sesquiozide  of  iron 3.55 

Protoxide  of  iron 12.84 

Calcium  oxide 7.39 

Magnesium  oxide 3.42 

Potassium  oxide 1.24 

Sod  ium  oxide 3.37 

Water 0.35 

Carbonic  acid 0.11 

100.02 
Phosphoric  acid 1.06 

Hence  it  appears  that  this  rock  is  richer  in  nilica,  protoxide  ot 
iron,  phosphoric  acid,  and  alkali  than  the  foregoing,  but  poorer  in 
lime,  magnesia  and  alumina.  Its  combinations  must  therefore  be 
different.  The  feldspar  here  appears  the  richer  in  soda,  since  the 
high  content  of  soda  comes  in  connection  with  a  much  lower 
amount  of  alumina.  Hence  the  feldspar  may  in  this  case  also  belong 
in  the  acidic  portion  of  the  feldspar  series.  The  potash  ingredient 
corresponds  to  a  per  cent,  of  orthoclase  at  least  of  7.33.  The  high 
amount  of  protoxide  of  iron  must  be  attributed  in  part  to  the  mag- 
netite present,  and  partly  to  hornblende  and  diallage,  because 
the  rock  is  remarkably  poor  in  magnesia.  The  large  amount  of 
phosphoric  acid  is  a  very  distinctive  character;  it  requires  apatite 
to  the  amount  of  2.59. 

The  fresh  condition  of  the  rock. is  evident  here  also  in  the  small 
amounts  of  carbonic  acid  and  water. 

The  second  augite-dioryte  from  Richmond  (So.  8)  consists  there^ 
fore  of  a  compound  of  plagioclase  {with  perhaps  some  orthoclase)^ 
hornblende,  diallage,  magnetite,  apatite,  very  little  biotite,  quartz  and 
pyrite. 

At  Little  Falls,  furthermore,  are  distinct  augite-diorytes,  with 
several  modifications,  from  the  same  range  of  rocks,  each  of  which 
we  will  particularly  describe. 

9.  Augite  dioryte  (a) from  Little  Falls,  This  rock  constitutes 
a  granular  mixture  of  plagioclase,  which  is  light-red  to  white,  in 
small  amount,  and  but  slightly  lustrous,  very  abundant  black, 
shining,  fibrous  hornblende,  in  large  crystals,  and  bright  gray- 
ish-green augite,  with  parallel  fibers.  The  last  is  also  in  less 
amount  than  the  hornblende;  it  is  dull,  or  slightly  shining,  and 
often  has  a  border  of  shining  hornblende.    Occasionally,  this  min- 
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end  is  somewhat  more  bright  and  lustrous,  and  then  exhibits  a 
Tery  evident  cleavage,  which  cuts  directly  through  the  indistinct 
boundary  which  outlines  the  border  of  the  hornblende  prism. 
These  minerals,  therefore,  are  regularly  built  upon  each  other,  and 
the  augitic  mineral  is  diallage. 

This  stone  contains  no  magnetite,  since  nothing  can  be  drawn 
from  its  powder  with  a  magnet.  Furthermore,  titanic  iron  is  not 
present,  inasmuch  as  in  the  same  powder  no  metallic  residue  is 
found  on  washing. 

Biotite  appears  only  very  rarely. 

Under  the  microscope  the  rock  shows  the  following  composi- 
tion : 

(1)  Feldspars,  which  appear  mostly  as  aggregates  of  smaller 
crystals.  They  are  generally  striated,  but  often  the  striation  can 
not  be  distinguished,  especially  if  they  are  filled  with  a  gray  gran- 
ular substance.  Sometimes  there  is  only  a  narrow  border  that  is 
free  from  this  granular  structure,  while  the  inner  portion  is  filled 
with  it.  ♦ 

(2)  Quartz  appears  only  subordinately,  and  in  small,  crowded 
pieces* 

(3)  Hornblende  is  in  larger,  generally  clustered,  united  crystals, 
whose  outer  borders  are  sometimes  regular  and  sometimes  irreg- 
ular. They  are  of  a  greenish-brown  color,  strongly  dichroitic 
between  crossed  Nicols,  showing  brilliant  colors,  are  plainly  cleav- 
able,  and  are  rich  in  inclusions  of  granular  plagioclase  and  little 
crystals.  Sometimes  in  polarized  light  they  exhibit  twinning 
lines,  by  means  of  which  one  crystal  is  separated  into  two  parts 
placed  closely  alongside  of  each  other,  which  show  different  polar- 
ization colors.  Sometimes  on  the  border  of  these  are  several 
narrow  lamellae,  BO  that  in  place  of  one  of  the  twinning- bands  may 
be  seen  several  very  fine  color-bands. 

(4)  Augite  appears  in  the  thin  section  much  more  abundant 
than  in  the  hand  sample.  It  is  mostly  grouped  in  clusters  of  sev- 
eral crystals,  generally  by  itself,  but  sometimes  intimately  con- 
nected with  hornblende.  It  is  partly  entirely  colorless,  and  partly 
colored  bright  green,  in  one  place  very  pure,  and  in  another  hav- 
ing a  gray  granular  substance  or  dark  yellowish-brown  spots  of 
hydrated  iron  oxide,  with  which  indeed  it  is  often  wholly  filled.  It 
appears  either  wholly  compact,  or  cut  through  by  numberless  clefts, 
which  are  sometimes  parallel,  but  also  run  sometimes  very  irregu- 
larly.    The  augitic  mineral  is  but  little  or  not  at  all  dichroitic, 
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shows  bright  polarization  colors,  is  very  frequently  perfectly  fib- 
rous, and  has  irregular  outlines. 

(5)  Here  and  there  appear  short  prismatic  crystals,  about  0.18 
mm.  thick,  with  regular  six-sided  outlines,  and  often  numerous  di- 
agonal cleavage-lines  parallel  to  the  plan  oP,  which  would  hardly 
be  taken  at  the  first  glance  for  apatite,  because  they  are  short  and 
thick.  Inasmuch  as  this  mineral,  which  is  soluble  in  acids,  gives 
no  cubic  precipitate  of  salt  with  concentrated  hydrochloric  acid, 
but  with  sulphuric  acid  a  lime  reaction,  and  with  molybdic  acid  a 
phosphorous  reaction,  it  must  be  apatite.  Slender  crystals  of  the 
same,  moreover,  also  occasionally  are  found. 

(6)  Some  black  metallic  grains,  very  sparsely  distributed,  and 
of  irregular  form,  are  probably  magnetite  or  titanic  iron. 

The  chemical  analysis  of  the  augite-dioryte.  No.  9,  gave  the  fol- 
lowing : 

Silica 46.52 

Alumina 13.87 

Sesquioxide  of  iron ^ 3.71 

Protoxide  of  iron 8.79 

Lime 11.00 

Magnesia 10.04 

Potash r 1.01 

Soda 2.13 

Water 1.05 

Carbonic  acid 0.47 

Total  98.59 

Phosphoric  acid 0.32 

The  rock  is,  therefore,  a  very  basic  one,  notwithstanding  its  con- 
tent of  quartz,  and  is  remarkable  for  its  high  percentage  of 
magnesia,  lime,  and  protoxide  of  iron,  owing  to  the  predominating 
abundance  of  hornblende.  But  since  generally  hornblende  con- 
tains more  magnesia  than  lime,  and  diallage  is  present  in  too 
small  quantity  to  lay  any  claim  to  the  amount  of  lime  indicated,  a 
part  of  the  lime  must  belong  to  the  plagioclase.  Hence  it  might 
be  concluded,  from  the  petty  amount  of  quartz  seen  in  the 
thin  section,  that  the  plagioclase  comes  nearer  anorthite  than 
albite.  The  small  percentage  of  potash  in  the  rock  might  be  referred 
to  the  presence  of  orthoclase,  amounting  at  most  to  5.96  per  cent.: 
but  is  more  probably  only  an  accidental  ingredient  of  the  plagio- 
clase.   The  content  of  apatite  amounts  to  0.78  per  cent.    That 
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the   rock  is  not  entirely    unchanged  is  shown  by  the  presence 
of  water  and  carbonic  acid. 

The  augite-dioryte  No,  9,  /ram  Little  Falls^  consists^  therefore^  of 
a  basic  plagioclase  (perhaps  with  some  orthoclase)  very  much  horn- 
blende^  some  diallage^  isolated  large  apatite  crystals^  a  very  little 
quartz  and  biotite^  and  a  very  small  quantity  of  magnetite  and 
titanic  iron. 

10  Augite-dioryte  (b)  of  Little  Falls.  Like  the  foregoing,  this 
rock  also  consists  of  agranular  mass;  embracing  abundant,  brightly 
lustrous,  black  hornblende;  white  to  reddish  fine  grained  feldspar 
on  the  cleavage  planes  of  which  there  can  be  seen  generally  no 
twinning  lines;  scattered  gray  quartz;  occasional  scales  of  biotite, 
and  specks  of  pyrite,  as  well  as  a  light-grayish-green  to  lifi:ht-brown 
augitic  mineral  which  has  a  border  of  lustrous  hornblende,  but 
which  is  very  much  changed.  For  that  reason  although  the  rela- 
tion of  its  cleavage-plaoes  to  those  of  the  hornblende-band  surround- 
ing it  cannot  be  learned  with  certainty,  yet  it  has  the  appearance 
here  as  if  the  cleavage-planes  of  the  augite  cut  off  the  cleavage 
edges  of  the  hornblende;  and  hence  the  mineral  can  be  considered 
diallage. 

Under  the  microscope  can  be  seen  occasionally  rather  large,  ap- 
parently pure  crystals  without  any  trace  of  striation.  These  can 
probably  be  considered  orthoclase.  This  mineral  embraces  some- 
times numerous  gray  or  white  grains,  so  thickly  crowded  that  it 
becomes  now  translucent.  The  tnclinic  feldspars  appear  in  numer- 
ous smaller  crystals  which  often  are  apparently  pure,  but  also  are 
filled  sometimes  with  grayish  grains.  Quartz  appears  scattered  in 
larger  or  smaller  kernels  embraced  between  the  crystals  of  feldspar; 
it  is  uncommonly  rich  in  fluid-inclusions  of  many  forms,  and  often 
with  rapidly  moving  bubbles.  The  hornblende  is  of  a  green-brown 
color.  It  is  strongly  dichroic,  and  in  all  respects  as  in  number  9. 
The  augite  is  rarely  visible.  It  forms  the  center  of  hornblende 
crystals,  is  either  light-greenish-gray,  nearly  colorless  and  non- 
dichroic,  or  green,  granular  and  fibrous,  and  then  somewhat 
dichroic;  and  is  cut  by  irregular  fracture  lines.  Quite  common  are 
isolated  crystals  of  apatite,  which  have  a  thickness  exceeding  0.2 
mm.  They  can  be  distinguished  by  the  reactions  already  nien- 
ticned.  Brown  biotite  scales,  as  well  as  black  grains  of  magnitite 
or  of  titaniferous  iron,  are  rare. 

The  chemical  analysis  of  the  augite-diory  te  No.  10  gave  the  fol- 
lowing result. 
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SiOa 52.35 

AlA 15.72 

FeA 2.90 

FeO 7.32 

CaO 8.98 

MgO 7.36 

KjO 1.32  (with  a  small  trace  of  Li,0) 

Na,0 2.81 

H,0 1.35 

COa 0.23 

101.34 
PA 0.30 

The  higher  content  of  silica  in  this  rock  above  the  former  is  in 
consequence  of  the  greater  amount  of  quartz  present.  That  the 
amount  of  orthoclase  cannot  be  very  great  is  shown  by  the  small 
amount  of  potash.  It  reaches  therefore  not  to  exceed  7.8  per  cent. 
The  lower  percentage  of  lime  and  magnesia  in  comparison  with  No. 
9  is  in  consonance  with  a  somewhat  less  amount  of  hornblende, 
and  perhaps  also  with  a  lower  amount  of  lime  in  the  plagioclase. 
The  apatite  reaches  0.73  of  the  rock. 

Augite-dioryte  No.  10  consists  therefore  of  plagioclase^  probably 
some  crthoclase^  some  quartz^  much  hornblende^  a  liftte  diallage^  a  very 
little  apatite,  biotite  and  )nagnetite  or  titanic  iron. 

11.  Augite-dioryte  (c)  from  Little  Falls.  Makes  a  medium- 
grained  mass  of  white,  triclinic  feldspar  whose  striation  cannot 
always  be  distinguished;  abundant  hornblende;  bright  grayish- 
green  to  bright-green  diallage,  which  appears  to  be  present  in  but 
small  amount,  and  rather  frequent  brown  scales  of  biotite. 

Under  the  microscope  it  can  be  seen  that  the  feldspar  is  generally 
striated,  and  that  it  is  pure  and  clear  only  about  its  edges,  but  its 
interior  is  filled  with  granular  substance;  that  quartz  is  but  seldum 
present,  and  the  hornblende  is  the  same  as  in  Nos.  9  and  10.  The 
diallage  is  colored  light-green,  or  flecked  with  light  and  darker 
green.  It  is  sometimes  as  grains  in  the  center  of  hornblende, 
sometimes  regularly  connected  with  it,  and  sometimes  existing  alone 
in  the  feldspar.  Sometimes  the  external  borders  of  the  crystals  are 
formed  so  sharply  that  they  could  be  measured.  The  angle  found 
amounted  to  about  137^,  which  answers  to  the  angle  00  P  :  oo  f  oo 
ot  augite.  The  diallage  is  not  in  the  least  dichroic;  it  is  cut 
by   fissures  that  run  sometimes  parallel  to  the  long  axis  of  the 
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crystal,  and  sometimes  in  every  direction.  Diallage  here  is 
foond  in  remarkably  large  amount,  so  that  it  falls  but  little  below 
hornblende.  Sometimes  are  seen  bright  greenish  brown  scales 
of  biotite;  finally,  apatite  appears  in  short  thick  crystals,  and  long 
slender  needles. 

The  augite-diory te.  No.  11,  diflfers,  therefore,  from  No.  9  and  No. 
10,  especially  in  its  richness  in  diallage. 

12.  Beldspathic  augite-dioryte  (d)from  Little  Falls, — This  rock 
consists  macroscopically,  of  a  medium-grained  mass  made  up  of  an 
abundant  white  or  grayish-white  feldspar,  which  appears  very 
dense  ;  that  is  to  say,  like  a  dense  mass  of  very  fine  grains  of  feld- 
spar«  and  of  black,  biightly  lustrous  elongated  crystals  of  horn- 
blende, which,  however,  is  less  abundant  than  the  feld- 
spar. Mingled  with  both  these  principal  ingredients  is  a  bright 
green  augite,  which  forms  the  central  kernel  in  the  hornblende 
grains.  Unfortunately,  the  cleavage  of  the  augite  is  not  sufiiciently 
evident  to  show  with  certainty  whether  there  is  a  regular  passage 
in  the  hornblende.    Quartz  and  biotite  are  not  present. 

Under  the  microscope  it  can  be  seen  at  once  that  the  feldspar 
consists  constantly  of  very  numerous  small  crystals  intact  on  all 
sides,  generally  showing  a  clear,  bright,  narrow  border,  and  an 
impure  center  filled  with  a  gray  granular  substance.  Border  and 
center  are  sharply  defined,  especially  in  polarized  light,  and 
the  boundary  corresponds  exactly  with  the  outer  surface.  Both 
are  triclinic  uniformly,  and  it  is  seldom  that  no  twinning-striation 
can  be  distinguished. 

Embraced  between  the  feldspar  crystals  can  be  seen,  much  more 
rarely,  isolated  segregations  of  quartz,  which  contain  fluid-inclu- 
sions with  moving  bubbles. 

The  hornblende  appears  brownish-green,  is  strongly  dichroic, 
and  sufiers  on  all  sides  from  the  encroachments  of  the  forms  of  the 
feldspar  crystals,  so  that  but  few  opportunities  are  found  to  see 
the  natural  borders  of  the  hornblende  itself.  Many  crystalline 
grains  of  plagioclase  are  also  included. 

The  augite  is  quite  colorless,  or  light-green.  It  appears  only  as 
kernels  within  the  hornblende,  and  is  pierced  with  fissures  that  are 
nearly  parallel,  or  wholly  irregular.  It  is  not  dichroic,  generally 
very  pure,  but  embraces  dark,  granular  impurities  aloag  some  of 
its  fissures  and  on  its  edges.  The  surrounding  band  of  hornblende 
generally  is  complete  for  each  individual. 

Apatite  appears,  sometimes  in  thick  and  sometimes  in  needle 

shaped  crystals,  which  often  are  in  groups. 
5 
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Small  scattered  grains  that  are  opaque  and  have  a  metallic  luster, 
are  probably  magnetite  or  titanic  iron. 

The  chemical  composition  of  augite-dioryte  No.  12  is  as  follows: 

SiO, 51.27 

Al,0, 23.72 

FeA 1.35 

FeO 3.81 

CaO 10.50 

MgO 3.30 

KaO  0.65 

NhsO 3 .  35     (with  a  very  small  trace  of  LiiO) 

H,0 1.23 

COa 0.35 

99.63 
PA 0.37 

This  rock  contains,  notwithstanding  its  scattered  grains  of  free 
quartz,  only  a  low  percentage  of  silica.  The  high  percentage  of 
alumina  and  lime  corresponds  with  its  lar^e  amount  of  lime-feld- 
spar; that  this  is  not  anorthite  is  declared  by  the  percentage  of  soda. 
The  plagioclase  hence  comes  very  near  labradorite.  Orthoclase 
appears  to  be  wanting — the  small  amount  of  potash  could  be  em- 
braced in  the  triclinic  feldspar;  it  would  at  the  most  require  a  per- 
centage of  3.84  of  orthoclase.  The  small  amount  of  magnesia 
gives  a  datum  for  calculating  the  amount  of  hornblende  in  the 
rock.  Apatite  reaches  0.90  per  cent.  Notwithstanding  its  very 
fresh  appearance,  this  rock  still  has  evidently  some  contained 
water  and  carbonic  acid. 

The  augite-dioryte  No,  12  consists,  therefore^  of  plagioclase,  hornr 
blende^  augite  (probably  diallage)^  a  little  quartz,  very  little  magnet^ 
ite  or  titanic  iron^  and  apatite. 

According  to  the  foregoing  the  augitf-diorytes  consist^  in  general^ 
of  a  combination  of  plagioclase,  which  approaches  nearest  to  labra- 
dorite {perhaps  with  soine  orthf)clase\  hornblende^  which  very  com- 
monly is  associated  with  and  regularlq  changed  into  diallage^  biotUe^ 
magnetite  ( perhaps  occasionally  a  little  titanic  iron ),  and  apatite  ; 
along  with  which  only  a  very  small  amount  of  quartz  is  also  em- 
braced^ The  rock  approaches  hornblende-gabbro,  but  is  very  poor 
in  augite;  which,  however,  can  be  observed  in  the  form  of  diallage, 
though  not  in  all  cases,  while  true  hornblende-gabbro  contains 
very  distinct  diallage  in  noticeable  quantity,  as  well  as  a  large 
iiimount  of  magnetite  and  titanic  iron,  which  is  not  the  case  with 
augite-dioryte. 
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A.ccompaiijing  the  diorjrtes  from  Little  Falls  (and  appearing  in 
that  vicinity)  is  a  rock  which  perhaps  is  only  a  modification  of 
the  same  species,  though  it  differs  from  them  in  several  particularsi 
so  that  it  possibly  may  be  pronounced  another  rock.  More  exact 
investigation  in  the  region  and  in  situ  can  alone  determine  this. 
It  therefore  will  provisionally  be  classed  as  an  augite-dioryte. 

13.    Augite-dioryte  {e)  from  Little  Falls. 

This  singular  rock  appears,  macroscopically,  to  consist  of  a 
medium-grained  assemblage  of  the  following  minerals: 

(I)  Feldspar  grains  of  a  bright  yellowish-gray,  or  dirty-white 
color,  sometimes  reflecting  the  light  brightly,  though  principally 
but  slightly  lustrous;  for  the  most  part  with  evident  twinuing- 
striation,  rarely  without  it. 

(3)  Diallage.  This  mineral  is  present  in  very  large  amount, 
sometimes  in  rather  small  grains,  sometimes  also  in  large  indi- 
vidual crystals,  with  four  angles,  eight  to  ten  millimeters  in  size. 
It  is  of  a  light  green,  or  brownish-green,  or  yellowish-green  color, 
lustrous  or  but  slightly  so,  often  only  shimmering  ;  it  fuses  with 
some  difiSculty  in  thin  slivers,  under  a  feeble  flame,  to  a  grayish- 
^reen  glass;  and  possesses  three  rather  evident  cleavage-directions. 
Those  two  that  are  less  evident  form  with  each  other  an  angle  of 
about  88  degrees.  That  which  is  most  distinct  cuts  directly  across 
the  apex  of  the  other  two,  that  is,  it  forms  with  each  of  them  an 
angle  of  about  13^  degrees.  Should  the  two  former  planes  be  con- 
sidered xP,  then  the  principal  cleavage-plane  would  be  equal  to 
30 1  00,  as  is  the  case  in  other  diallages.  The  fusibility  of  the 
mineral  prevents  its  being  styled  enstatite  ;  if  it  were  hypersthene 
it  would  be  fusible  with  more  difficulty,  also  the  color  of  the  bead 
would  show  a  high  content  of  iron,  which  is  not  the  case.  It  must 
therefore  be  pronounced  diallage,  of  which,  it  is  true,  the  principal 
cleavage-plane  is  generally  far  more  perfect  than  in  this  mineral, 
while  the  tendency  of  cleavage  in  accordance  with  the  columnar 
planes  is  usually  hard  to  distinguish,  though  here  it  is  quite  promi- 
nent. 

This  diallage  here  never  appears  alone,  but  it  is  constantly  fur- 
nished with  a  lustrous  brownish-black  border  of  hornblende,  which 
grows  upon  the  central  grain  of  diallage  in  such  a  manner  that 
the  cleavage-plane  ootoo  ot  the  latter  exactly  foims  a  right  angle 
with  the  columnar  planes  of  the  hornblende  —  that  is  to  say,  forms 
an  angle  in  both  directions  with  the  cleavage  planes  of  the  horn- 
blende of  about  153  degrees,  while  these  latter  make  external 
angles  of  160-161  degrees  with  the  cleavage-planes  ooP  of  the 
diallage,  as  can  be  seen  in  the  following  diagram  : 
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The  width  of  this  border  of  hornblende  is  yery  yariable  ;  some- 
times it  is  yery  narrow,  in  other  places  it  is  wider,  eyen  so  wide 
that  but  a  yery  small  nucleus  of  diallaore  remains.  Here  obyiously 
the  hornblende  results  from  the  diallage,  and  it  is  possible  that 
whereyer  hornblende,  in  the  rock,  exists  without  a  central  grain 
of  diallage,  it  may  also  haye  been  produced  from  diallage,  because  it 
differs  in  no  respect  from  the  hornblende  borders.  Unfortunately^ 
it  was  not  possible  to  extract  a  sufficient  quantity  of  the  diallage, 
free  from  hornblende,  for  analysis  of  each  separately. 

(3)  Hornblende.  This  appears  sometimes  alone,  and  sometimes 
as  borders  about  the  diallage.  It  is  present  in  large  quantity,  of  a 
brownish-black  color,  brightly  lustrous,  fibrous,  and  plainly 
cleayable. 

(4)  Biotite,  in  numerous,  brightly- lustrous  scales,  of  a  dark- 
brown  color. 

(5.)  Quartz  can  be  distinguished  with  certainty,  in  light  gray 
grains. 
The  microscopic  examination  gaye  the  following  result: 
The  feldspars,  in  by  far  the  greater  number  of  cases,  are  marked 
by  yery  beautiful,  remarkably  distinct,  lines  of  twinning  striation. 
They  are  tolerably  pure,  and  contain  generally  only  small,  irregu. 
lar  specks  and  scales,  but  at  the  same  time  also  granular  aggrega- 
tions which  often  form  an  inner  nucleus  with  a  distinct  outline, 
imrallel  with  the  outer  clear  border,  and  especially  when  the 
twinning  lines  are  wanting.  Sometimes  these  crystals,  particularly 
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the  impure  ones,  are  formed  of  successive  layers,  each  layer  being 
Tery  thin,  placed  over  each  other  like  numerous  laminae  ;  which 
have  the  deceptive  appearance  of  a  twinning  striation;  and  since 
the  stone  has  a  high  percentage  of  potash,  one  would  be  justified 
in  considering  these  feldspars  without  twinning  lines  as  orthoclose. 

The  hornblende  is  brown,  sometimes  also  green,  in  the  latter 
case  imprec^nated  with  viridite,  strongly  dichroic,  cut  either  with 
parallel  cleavage,  or  with  systems  of  cleavage,  that  make  an  angle 
with  themselves  of  about  125  degrees.  The  outlines  of  the  horn- 
blende are  sometimes  very  irregular;  especially  in  the  larger 
grains  that  are  associated  with  diallage  ;  for  the  most  part  exhibit 
the  forms  of  long,  slender,  rather  straight  crystals  (cut  lengthwise,) 
in  which,  however,  cannot  be  seen  the  characteristic  form  of  horn- 
blende ;  sometimes  thin  sections  appear,  though  not  often,  acci- 
dentally parallel  to  oP,  in  which  the  sides  run  parallel  to  the 
cleavage  lines,  which  intersect  each  other  at  125  degrees.  These 
are,  therefore,  forms  that  are  peculiar  only  to  hornblende,  and  they 
cannot  be  present  in  augitic  minerals.  Such  hornblendes,  there- 
fore, are  in  no  case  secondary  products  of  change  from  augite,  be- 
cause they  are  present  in  their  own  forms.* 

Diallage  is  visible  almost  entirely  as  internal  central  grains 
within  the  hornblendes.  It  is  then  colored  very  light-green,  or  is 
colorless,  but  sometimes  also  darker  green  by  reason  of  a  mingling 
of  viridite;  it  is  not  dichroic,  but  shows  between  the  Nicols  bright 
polarization  colors.  It  is  cut  by  fissures  which  seldom  are  parallel 
to  each  other,  but  for  the  most  part  run  very  regularly.  The  horn- 
blende borders  either  form  somewhat  large  crystallites  lying  thickly 
upon  each  other,  or  consist  of  a  fibrous  collection  mingled  with 
diallage  and  filled  with  viridite,  or  they  are  formed  very  perfectly  so 
that  the  individuals  that  constitute  them  have  everywhere  a  parallel 
position.  The  regular  outline  is  lost  where  it  aijoins  the  diallage, 
as  it  is  continually  and  very  irregularly  changing  outward  and  in- 
ward, in  proportion  as  the  hornblende  encroaches  more  or  less  on 
the  augite;  indeed  it  advances  along  the  fissures  very  much  like 
veins  far  into  the  interior  of  the  diallage,  so  that  one  cannot  escape 
the  conviction  that  the  hornblende  is  here  a  product  of  change 
from  the  diallage.  This  conviction  might  also  be  made  more  gen- 
eral, so  as  to  hold  the  smaller  hornblende  crystals  as  completely 
changed  augite;  contrary  to  which  however  the  fact  remains  that 
these  smaller  hornblende  crystals  have  their  own  independent  forms. 

*  Compare,  however,  more  recent  statements  by  Prof.  Irving— ^m.  Jofwr.  Science  and 
^f<»,1883.— N.  H.  W. 
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Ifc  is  necessary  therefore  to  conclude  that  the  hornblende  in  this 
rock  is  sometimes  an  original  and  sometimes  a  secondary  pro- 
duct. 

The  diallage  sometimes  is  twinned,  several  wide  laminae  alter- 
nating with  each  other  conformably  to  the  orthopinacoid.  Par- 
allel to  this  twinning  the  first  fissures  run. 

Magnetite,  or  titanic  iron  appears  but  very  rarely. 

On  the  other  hand  quartz  is  rather  abundant,  embraced  between 
the  straight  borders  of  the  feldspar  crystals.  It  is  also  here  very 
pure,  and  contains  fluid-inclusions  in  which,  however,  but  very 
rarely  can  be  seen  any  moving  bubbles. 

The  apatite  crystallites  are  narrow  and  long,  as  well  as  short 
and  wide,  and  rather  abundant.  The  latter  would  be  known  as 
apatite  by  their  chemical  reaction. 

Biotite  is  known  by  its  dark  greenish-brown,  entirely  non-trans- 
lucent plates,  which  have  always  an  irregular  outline. 

The  augite  dioryte  No.  13,  from  Little  Falls  has  the  following 
composition  : 

Si02 66.49 

AlaOa 17.49 

FeaOa 3.51 

FeO 3.72 

CaO 6.64 

MrO 401 

K,0 3.20  (with  a  trace  of  Li,0> 

NnaO 4.49 

HaO 1.14 

C0« trace 

101.19 
PaOs 0.18 

Here  it  appears,  at  the  outset,  that  this  rock  no  more  belongs  to 
the  class  of  basic  rocks  than  the  foregoing  rocks,  but,  indeed,  has 
a  content  of  silica  somewhat  higher,  because,  as  has  been  found,  it 
possesses  a  notable  amount  of  free  quartz.  The  small  quantity  of 
iron  is  due  to  the  presence  of  a  little  magnetite  or  titanic  iron. 
Very  noticeable  is  the  high  percentage  of  potash,  which,  if  it  were 
turned  entirely  to  the  formation  of  orthoclase,  would  supply  to  the 
rock  a  percentage  of  18.92  of  this  mineral,  which  would  be  nearly 
one-fifth  of  the  whole.  But  the  microscopic  examination  teaches 
that  by  far  the  largest  part  of  the  feldspar  is  plagioclase,  and  thai 
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only  a  few  of  the  larger  crystals  consist  of  orthoclase.  Therefore^ 
it  appears  that  a  large  part  of  the  potash  must  belong  to  the  plag- 
ioclase.  The  small  amount  of  lime  seen  in  the  rock  is  divided 
between  diailage  and  hornblende  on  the  one  side,  and  the  plagio- 
clase  on  the  other.  To  the  latter,  therefore,  belongs  only  a  portion 
of  the  lime  present,  but  nearly  the  whole  of  the  soda,  amounting 
to  4.49  per  cent.,  to  which  also  a  part  of  the  potash  must  be  added. 
The  plagioclase,  therefore,  which  composes  a  predominant  portion 
of  the  rock,  is  rich  in  alkali,  and  comparatively  poor  in  lime ;  it 
will,  therefore,  come  nearer  to  albite  than  to  anorthite,  and  it 
would  not  be  amiss  if  it  should  be  reckoned  as  oligoclase,  or  per* 
haps,  as  andesite.  That  diailage  and  hornblende  are  less  in  amount 
than  feldspar,  is  shown  by  the  low  percentage  of  magnesia.  As 
there  is  almost  no  magnetite  nor  titanic  iron,  nearly  the  whole  of 
the  iron-oxide  is  due  to  the  diailage  and  hornblende,  which  also  lay 
claim  to  a  part  of  the  lime,  and  very  likely,  also  a  part  of  the  soda. 
Apatite  reaches  0  44  per  cent. 

The  augite-dioryte  (e)  from  Little  Falls^  No,  13  consists^  there- 
fore^ of  plagioclase  ( oligoclase  or  andesite ),  some  orthoclase  and 
quartz^  of  hornblende  and  diailage^  intimately  associated  with  each 
ather^  biotite,  a  very  little  apatite^  magnetite  or  titanic  iron.  The 
rock  is  distinct  therefore,  in  its  mineralcgical  and  chemical  compo- 
sition, from  the  other  auj^ite-diorytes  from  Little  Falls  by  reason 
of  its  high  per  centage  of  silica,  its  comparative  richness  in  quartz, 
its  content  of  potash  and  orthoclase,  as  well  as  of  oligoclase  and 
and  esite,  while  the  rocks  of  the  vicinity  contain  labradorite,  at 
least  a  basic  plagioclase,  and  finally  by  reason  of  its  greater  rich- 
ness in  diailage.  In  consequence  of  which  this  rock  is  related  to 
hornblende-gabbro  by  reason  of  its  diailage,  to  augite-quartz-dio- 
ryte  by  its  containing  quartz,  but  to  the  syeuitic  rocks  by  its  con- 
taining quartz  and  orthoclase.  Therefore  there  might  be  a  tempta- 
tion to  separate  it  from  the  augite-diorytes,  as  a  different  rock, 
standing  between  syenite  and  gabbro.  The  fact  that  the  augite- 
diorytes  from  Little  Falls  are  themselves  very  chungeable  in  their 
composition,  and  that  the  rock  in  question  appears  to  be  associ- 
ated with  them,  was  sufficient,  instead,  to  determine  us  to  unite  it 
provisionally  to  the  augite-diorytes. 

IV.      QUARTZ-  DIOEYTE. 

This  rock  occurs  at  Sauk  Center  and  Little  Falls,  at  the  latter 
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place,  though,  only  in  a  few  limited  courses  in  the  midst  of  mica 
schists. 

14.  QuartsHiiaryte  from  Sauk  Center.  This  comprises,  macro- 
scopically,  a  medium  grained  mixture  of  the  following  minerals.    , 

Feldspar  is  generally  grayish-white,  sometimes  brightly  lus- 
trous, but  generally  dull  and  not  very  fresh.  Wherever  the  princi- 
pal cleavage-plane  is  sufficiently  bright  the  twinning-striation  can 
be  seen,  and  hence  the  feldspar  seems  to  be  triclinic. 

Quartz  is  abundant  in  gray,  irregularly  shaped  grains. 

Hornblende  is  of  a  dark  brownish -black  color,  but  not  so  strongly 
lustrous  as  other  fresh  hornblendes.  It  is  fibrous,  and  only  rarely 
appears  in  independent  grains,  but  generally  in  groups.  In  amount 
it  is  about  the  same  as  the  feldspar. 

Titanic  iron  is  in  very  small,  dark  gray,  nearly  black,  grains, 
with  a  black  metallic  luster.  In  order  to  determine  this  mineral 
with  care  the  powdered  rock  was  carefully  washed.  The  last  re- 
maining grains,  with  metallic  luster,  were,  it  is  true,  somewhat 
magnetic,  but  they  gave  before  the  blow-pipe  an  evident  titanium 
reaction,  and  were  entirely  insoluble  in  muriatic  acid. 

Pyrite  in  scattered  specks. 

Epidote  in  secretions  that  are  small,  scattered,  and  of  a  bright 
green  color. 

The  microscopic  examination  gave  the  following  : 

The  feldspar  is  for  the  most  part  only  translucent,  and  is  filled 
with  a  white  granular  mass.  These  granular  inclusions  also  gen- 
erally obscure  the  color  lines  in  polarized  light,  which,  neverthe- 
less, here  and  there  come  out  very  evident.  The  mineral  therefore 
might  be  taken  either  for  a  triclinic  feldspar  or  orthoclase.  But 
the  latter  certainly  can  be  present  in  only  very  small  quantity,  on 
account  of  the  small  percentage  ( 1.02)  of  potash  found  in  the  ag- 
gregate analysis.  But  the  feldspar  contains,  besides  the  fine  white 
grains,  also  very  numerous  green  grains  and  scales  of  a  substance 
like  viridite. 

The  hornblende  appears  in  dark-brown,  or  greenish-brown  indi- 
viduals generally  bounded  by  right  lines,  or  irregular  groups  of  the 
same.  It  is  strongly  dichroic,  cut  by  numerous  cleavages,  which 
are  parallel  or  so  directed  as  to  intersect  each  other  at  obtuse  angles. 
Sometimes  it  shows  itself  in  linear  or  netted ly-fibrous  aggregates, 
which  often  are  crowded  with  viriditic  substance.  This  granular 
viriditic  substance  also  encroaches  on  the  hornblende  in  so  large 
masses,  in  some  parts,  that  it  is  no  longer  recognizable.     The 
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hornblende  here  also  sometimes  contains  frequent  cavities  with 
movable  bubbles. 

It  would  seem  as  if  here  also,  in  some  of  the  hornblendic  grains, 
an  augite  center  exists,  and  in  some  cases  the  center  acts,  especially 
in  polarized  light,  differently  from  the  border.  But,  as  in  these 
cases  the  inner  portion  is  often  filled  with  viridite,  it  is  impossible 
to  know  the  presence  of  augite  with  absolute  certainty,  though  it 
can  be  considered  very  probable. 

The  quartz  is  embraced  between  the  feldspar  and  hornblende 
crystals  in  considerable  amount,  but  appears  also  sometimes  in 
original  hexagonal  outlines.  It  contains  rarely  numerous  pores 
and  little  sacks,  with  movable  bubbles,  or  with  colorless  cubes,  or 
with  both  at  the  same  time  ;  rarely  with  many  needles  of  apatite, 
and  sometimes  inclusions  of  viridite. 

Epidote  is  of  a  light  greenish-yellow  color,  and  at  the  same  time 
but  little  dichroic,  but  shows  between  the  Nicols  lively  polariza- 
tion-colors. In  direct  light,  it  appears  yellowish-white.  Generally 
it  is  pierced  by  numerous  irregular,  very  fine  cracks  and  cleavasjes, 
and  often  is  tolerably  pure  ;  yet  very  often  grains  of  viridite  show 
themselves,  sometimes  entirely  filling  it.  Likewise,  sometimes, 
brownish-colored  or  fihe  gray  grains  are  very  numerous  in  it. 
The  outer  boundary  of  the  epidote  is  very  seldom  straight,  but  on 
the  contrary,  very  jagged. 

The  titanic  iron  is  quite  often  in  six-sided  individuals,  sometimes 
in  groups. 

Also,  apatite  is  in  comparatively  large  amount,  being,  indeed,  in 
all  parts ;  it  is  sometimes  in  fine  needles,  sometimes  in  rather 
large  crystals,  over  two-tenths  of  a  millimeter  long  and  seven- 
hundredths  of  a  millimeter  wide,  or  in  hexagonal  thin-sections. 
Not  only  does  the  angle  P  :  oo  P,  which  many  times  was  deter- 
mined at  about  130  degrees,  identify  this  mineral  as  apatite,  but 
also  its  chemical  reaction.  The  larger  crystals  are  not  pure,  but 
show  numerous  ^mall  cavities,  though  without  bubbles. 

The  chemical  composition  of  the  quartz-dioryte  No.  14,  is  as 
follows : 

SiOa 56.59 

AlaOa 12.41 

FeaOa 5.39 

FeO 10.28 

CaO 6.70 

MgO 2.02 

K2O 1.02 
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NaaO 4.27 

HaO 1.45 

COi trace. 

100.13 

PaOs 0.44 

TiOa 0.22 

The  following  conclusions  result  from  this  analysis  : 

The  low  percentage  of  potash  points  to  a  small  per  cent,  of 
orthoclase  (at  most  6.03),  if  all  the  potash  is  not  embraced  in  with 
the  triclinic  feldspar.  The  comparatively  high  percentage  of  soda^ 
and  the  small  amount  of  lime,  which  latter  belongs  in  part  to  the 
hornblende,  the  epidote  and  apatite,  point  conclusively  to  the 
presence  of  a  feldspar  rich  in  soda  and  poor  in  lime,  which  therefore 
will  come  near  to  andesite  or  oligoclase.  Although  the  hornblende 
is  present  in  notable  amount,  yet  there  is  only  a  low  percentage  of 
magnesia.  It  must  therefore  be  poor  in  this  respect.  But,  also, 
it  cannot  contain  much  lime,  which  is  claimed  partly  by  the  other 
minerals.  Consequently  it  must  be  very  rich  in  iron-oxide,  and 
perhaps  contains  also  some  soda.  Very  remarkable  is  the  low  per- 
centage of  silica,  notwithstanding  the  presence  of  a  notable  amount 
of  quartz.  This  can  only  be  accounted  for  in  that  the  hornblende 
is  poor  in  silica,  and  that  through  the  presence  of  titanic  iron  the 
percentage  of  silica  of  the  whole  rock  is  reduced.  The  apatite 
amounts  to  1.07  of  the  rock.  Without  regard  to  the  appearance 
of  the  individual  minerals,  the  water  present  amounting  to  1.45^ 
shows  that  the  rock  is  no  Ions:er  entirely  fresh. 

The  foregoing  examination  teaches  that  the  quartz-dioryte  No.  14^ 
from  Sauk  Center^  consists  of  a  mingling  of  plagioclase  (andesite  or 
oligoclase ),  hornblende  ( apparantly  sometimes  with  an  augitic  cen- 
ter ),  and  quartz^  in  medium-sized  grains^  with  which  are  founds  in 
subordinate  amounts,  orthoclase  ( doubtfully)^  epidote^  titanic-iron^ 
apatite^  and  a  very  little  pyrite. 

15.  Quart Z'dioryte  from  Litlle  Falls.  This  rock  consists,  macro- 
scopically,  of  a  coarse-grained  mixture  of  the  following  minerals. 

(1)  Black  hornblende.  The  crystals  are  frequently  perfectly 
formed,  so  that  notably  the  planes  ooP  and  oofoo  are  nearly  every- 
where plainly  visible,  according  as  one  or  the  other  is  displayed 
tabularly,  while  the  terminal  planes  are  wanting.  They  are  Bbrous, 
and  therefore  but  slightly  lustrous,  or  merely  shimmering.  Before 
the  blow-pipe  the  hornblende  fuses,  after  a  slight  intumescence,  to 
a  black  glass. 
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(2)  A  dense  fine-gr.doed  gray  mass,  apparently  consisting  of 
an  impure,  dense,  or  rather  fine  grained  crystalline  feldspar,  which 
only  fills  the  interstices  between  the  hornblende  crystals. 

(3)  Quite  frequently  are  seen  scattered,  well  formed  rhombic 
dodecahedrons  of  brownish-red  garnet. 

The  pulverized  rock  contains  no  trace  of  a  magnetic  substance. 
In  the  slime  appear  no  heavy,  black,  metallic  grains,  but  only  light 
flakes  of  biotite. 

With  the  microscope,  the  following  can  be  discerned  : 

(1)  The  hornblende  crystals  are  very  sharp,  and  wholly  bounded 
by  right  lines.  They  are  sometimes  of  a  greenish  brown  color, 
and  then  they  are  strongly  dichroic;  or  they  are  green,  and  appear 
flecked,  apparently  impregnated  with  viridite,  and  then  they  are 
less  dichroic,  but  yet  more  strouj^ly  than  the  augite.  A  difference 
between  the  inside  and  the  outer  border  cannot  be  discovered. 
This  hornblcDde  is  now  possessed  of  numerous  inclusions,  among 
which  appear^  particularly,  colorless  angular  kernels  of  quartz,  as 
well  as  of  feldspar.  Hence,  the  mineral  appears,  especially  between 
crossed  Nicols,  like  a  sieve,  in  which  the  hornblende  looks  very 
black,  but  the  abundant  included  grains  shine  out  in  variegated 
colors.  The  hornblende  is  cut  sometimes  by  parallel  cleavage 
ronning  lengthwise,  and  sometimes  by  very  fine  irregular  fissures. 

(2)  Between  these  regularly  developed  crystals  of  hornblende 
is  a  fine-grained  aggregate  of  quartz,  feldspar,  and  of  little  black 
angular  grains,  that  are  sometimes  also  brown.  The  quartz  grains 
are  small,  very  clear,  and  with  very  few  cavities.  The  feldspar 
makes  little  irregularly  angular  kernels  which  cannot  be  distin- 
gnished,  as  to  whether  monoclinic  or  triclinic.  What  the  abundant 
opaque  black  specks  consist  of  could  not  be  determined  more 
exactly.  The  translucent  brov/n  grains,  or  blades,  certainly  were 
biotite.  Very  slender,  minute  needles  of  apatite  were  very  spar- 
ingly visible. 

(3)  Regularly  six-sided,  or  quadratic,  bright  red  crystals  of 
garnet.  It  is  penetrated  by  irregular  fissures,  and  embraces  irreg^ 
nlarly-shaped  gray  grains,  and  also  cavities  of  the  same  form. 

(4)  There  are  also  a  very  few  scattered  black  metallic  secretions^ 
perhaps  some  of  titanic  iron,  the  forms  of  which  are  very  various. 

The  following  shows  the  chemical  composition  of  the  quartz- 
dioryte  No.  15,  from  Little  Falls  : 

SiOi 66 .  88 

AUOs 11.69 
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Fe,0, 1.68 

FeO 8. 94 

CaO 6.45 

MgO 3.55 

K,0 0.20 

Na.0 1.25 

HaO 1.03 

COa ....   trace. 

PaOs trace. 

100.67 

Very  remarkable  is  the  high  per  cent,  of  silica  in  this  rock, 
which  in  connection  with  the  low  per  cent,  of  alumina,  shows  that 
it  is  poor  in  feldspars  and  rich  in  quartz.  That  the  feldspars  are 
plagioclase  is  evident  from  the  very  low  percentage  of  potash.  As 
the  rock  contains  very  little  magnesia  and  lime,  but  still  much 
hornblende,  this  latter  must  be  very  rich  in  iron  ;  perhaps  it  con- 
tains also,  further,  alumina  and  soda. 

The  quartz-dioryie  No,  15^  from  Little  Falls,  consists,  therefore^ 
of  a  mixture  of  large  hornblende-crystals,  bettveen  which  is  embraced 
n  Jine-grained  aggregate  of  quartz^  plagioclase,  black  grains  and 
iiotite.  In  it  are  found  a  few  perfectly  formed  crystals  of  garnet^ 
alongside  of  which  the  hornblende  outlines  fall  away,  and  more 
rarely  a  very  little  apatite.  Everywhere  this  rock  appears  in  such 
relations  as  leave  it  doubtful  whether  it  can  be  considered  as  an 
independent  rock-formation. 

V.      AUGITB-QUARTZ-DIORYTB. 

16.    Augite-quartz-dioryte  {a)  from  Watab, 

Macroscopically  this  rock  appears  as  a  medium-grained  mass 
made  up  of :  — 

( 1 )  Triclinic  feldspar  of  bright  luster  and  very  distinct  stria- 
tion  ;  (2)  orthoclase,  very  fresh,  and  sometimes  faintly  red  ;  (3) 
irregular  gray  quartz  grains  ;  ( 4 )  scattered  black  scales  of  biotite  : 
( 6 )  greenish-black  hornblende,  not  very  bright,  but  in  about 
equal  abundance  with  the  feldspar.  Upon  closer  examination  of 
the  hornblende  grains  they  can  be  seen  frequently  to  contain  a 
center  of  a  different  nature.  This  is  of  a  green  color,  shows  no 
luster  at  all,  though  having  a  shimmering  surface  passing  to  duU» 
and  possesses  a  more  distinct  cleavage,  which  forms  an  anglu  of 
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aboat  153  degrees  with  the  cleavage  of  the  surrounding  horn- 
blende. The  cleavage  of  the  center  therefore  truncates  the  broad 
columnar  edge  of  the  hornblende  ;  and  hence  here  also  the  center 
consists  of  diallage. 

Under  the  microscope  can  be  seen,  in  the  quartz,  which  is  very 
abundant,  along  with  the  needles  of  apatite  and  crystallites,  little 
fluid  inclusions  with  and  without  bubbles,  which  often  are  in  very 
lively  movement.  The  orthoclase  is  rather  impure  by  reason  of 
many  gray  included  grains ;  the  same  is  true  of  the  plagioclase 
the  striation  of  which  often  appears  particularly  distinct  by  rea- 
son of  lines  of  black  specks.  The  biotite  is  in  brown-translucent 
or  opaque  scales.  Magnetite,  or  titanic  iron,  is  rare.  The  horn- 
blende constitutes  light  to  dark  brown  crystals,  that  are  cut  by 
parallel  cleavage  but  with  imperfect  outlines.  Larger  hornblende 
forms  possess  a  center  of  augitic  mineral,  that  is  diallage.  This 
is  colored  light  yellowish-green,  but  becomes  impure  by  reason  of 
fine  brown  or  opaque  granular  flecks,  or  even  by  brown-translu- 
cent scales  of  biotite  or  green  grains  of  viridite.  sometimes,  dis- 
tributed among  these,  can  be  seen  little  reddish  scales  with  a  faint 
metallic  luster.  It  is  wholly  non-dichroic,  sometimes  is  pierced  by 
entirely  systemless  fissures,  or  is  again  very  fibrous  so  that  in  its 
larger  masses  it  looks  like  an  assemblage  of  lighter  and  darker 
parallel  fibers.  Occasionally  this  mineral  becomes  dark  green  along 
the  edge,  and  then  passes  into  hornblende  which  everywhere  en- 
closes it.  The  surrounding  hornblende  sometines  looks  like  an 
individual  srystal,  and  makes  hence  no  distinct  line  of  separation 
from  the  diallage.  Since  this  line  appesrs  distinct  only  in  polar- 
ized light,  it  is  then  plainly  seen  to  run  out  and  in  irregularly. 
Apatite  appears  in  all  parts,  in  slender  and  also  in  thick  crystals. 

Chemical  composition  of  the  augite-quartz-dioryte  (a)  No.  16, 
from  Watab. 

Si02 65.27 

AlA 15.76 

FeaOa 1.36 

FeO 3.44 

CaO 3 .  70 

MgO 2.14 

K2O 3.97 

NaaO 4.57 

H2O 0.42 

100.63 
P2O5 0 .  26 
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From  this  it  follows  that  the  rock  is  still  very  fresh, inasmuch  as 
it  holds  but  little  water,  and  no  carbonic  acid;  further,  that  it  must 
be  placed  with  the  acid  rocks,  that  is  to  say,  it  accords  in  its  com- 
position with  typical  syenites,  and  especially  in  this  respect  comes 
near  to  the  syenite-granite  from  Watab.  The  high  percentage  of 
silica  is  produced  partly  by  its  richness  in  orthoclase,  and  partly 
by  its  free  quartz.  The  high  content  of  soda  of  this  rock,  in  con- 
nection with  the  low  per  cent,  of  potash,  shows  that  the  plagio- 
clase  will  have  to  be  one  rich  in  soda  and  poor  in  lime,  especially 
as  a  part  of  the  lime  is  absorbed  in  the  hornblende  and  the  augite. 
But  both  these  minerals  can  be  present  in  comparatively  small 
amounts,  on  account  of  the  small  per  cent,  not  only  of  lime,  but 
also  of  maj3:nesia.    The  percentage  of  apatite  reaches  0.59. 

Notwithstanding  this  rock  in  its  chemical  composition  is  com- 
parable with  the  syenite-granite  from  Sauk  Rapids,  yet  its  mineral 
composition  shows  a  distinction  from  it.  In  the  first  place,  it  is 
the  plainly  visible  presence  of  an  amount  of  diallage  in  which  the 
foregoing  rock  differs  from  syenite-granite.  Further,  its  content 
of  soda  is  greater  than  its  potash,  and  the  triclinic  feldspar  is  par- 
amount over  the  monoclinic.  On  the  other  hand,  this  rock  differs 
from  the  augite-diorytes  conspicuously  in  its  content  of  free 
quartz,  and  from  the  quart z-diorytes  by  its  containing  orthoclase 
and  diallage.  It  must,  therefore,  be  separated  from  the  above- 
named  classes,  as  augite-quartz-dioryte.  It  could  with  equal  reason 
be  designated  augite- quartz-syenite,  so  as  to  bring  out  its  affinity 
to  the  syenites.  But  since  a  hornblendic  rock  with  abundant  plag- 
ioclase  and  a  small  amount  of  othoclase,  is  recognized  as  diorytct 
and  one  with  much  orthoclase  and  little  plagioclase,  as  syenite,  it 
^  ill  be  appropriate  to  designate  the  foregoing  rock  as  an  augite- 
quartz-dioryte. 

The  augite-quartz-dioryte  (a)  No.  Wyfrom  Watah^  therefore^  con-- 
sists  of  a  medium-grained  assemblage  of  the  following:  plagioclase 
(oligoclase)  orthoclase^  quartz^  hornblende^  often  furnished  with  a 
central  nucleus  of  diallage^  a  little  biotite^  and  a  very  little  apatite^ 
and  magnetite  or  titanic  iron, 

17.  Augite  quartz  dioryt^  (b)from  Watab,  This  rock  presents 
a  somewhat  diii'erent  aspect  from  the  last. 

Macroscopically  it  seems  to  be  a  coarsed-grained  collection  of 
the  following  minerals:  (1)  red  orthoclase;  (2)  white  or  red- 
dish plagioclase,  which  is  in  greater  amount  than  the  last ;  ( 3 ) 
gray  quartz  in  very  irregularly  shaped  masses;  (4)  black  hornblende 
which  is  present  in  large  quantity.    The  crystals  of  this  are  gen- 
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erally  fibrous  and  sometimes  wholly  filled  with  biotite.  In  it  also 
are  seen  here  and  there  little  metallic  grains  in  considerable  amoant. 
The  crystals  of  the  hornblende  are  rather  strongly  Instrous,  bat 
very  frequently  contain,  within  a  lustrous  border,  a  dull  greenish- 
brown  center  with  a  cleavage  that  lies  as  the  orthopinacoid  of  the 
hornblende,  in  which  case  it  is  possible  to  measure  the  angle  which 
the  prism-fat^es  of  the  hornblende  make  with  the  cleavage  of  the 
central  grain,  amounting  to  150-153  degrees.  This  center  here 
also  plainly  consists  of  an  augitic  mineral  with  a  very  conspicu- 
ous cleavage,  namely  diallage.  The  fifth  ( 5 )  ingredient  is  therefore 
diallage.  ( 6 )  Biotite  ;  this  is  found  in  scattered  brown  scales  or 
in  slightly  lustrous  aggregations,  the  latter  when  it  encroaches  on 
the  hornblende :  (7)  Metallic  grains,  which  appear  sometimes 
in  octahedrons,  are  magnetite ;  ( 8 )  Occasionally,  even  under  the 
lens,  long  needles  of  apatite  are  distinguishable,  both  in  the  feld- 
spar and  in  the  hornblende. 

By  a  microscopic  examination  the  quartz  is  shown  to  be  present 
in  large  amount.  It  contains  many  fluid  inclusions,  very  often 
with  movable  bubbles.  The  feldspars  are  completely  overstrewn 
and  filled  with  grayish-white  grains,  so  that  they  are  often  hardly 
transparent.  As,  therefore, 'the  striation  is  obscured,  it  is  impos- 
sible to  determine  whether  ortboclase  or  plagioclase  predominates. 
On  the  other  hand,  the  twinning-striation  frequently  is  indicated 
with  the  greatest  distinctness;  inasmuch  as  the  included  impurities, 
which  consist  either  of  fine  grains,  or  of  long,  slender,  slightly 
colored  blades,  that  cut  each  other  alternately  like  wedges,  run  in 
parallel  lines,  and  by  the  regularity  of  this  pai'allel  arrangement 
give  perfect  expression  to  the  twinning-striation.  The  hornblende 
crystals  are  greenish-brown  or  brown,  and  strongly  dichroic,  cut 
by  parallel  cleavage,  and  of  irregular  outlines.  Sometimes  they 
are  penetrated  by  green  viridite.  The  augitic  mineral  is  generally 
in  light-brown  or  dark-green  crystals,  but  little  dichroic,  often 
very  fibrous,  and  nearly  always  surrounded  by  hornblende. 
Between  crossed  Nicols,  the  fibrous  structure  becomes  especially 
distinct  as  an  irregular  color-striation.  Thib  diallage  is  also  often 
filled  with  viridite;  and,  further,  it  contains  grayish-looking  gran- 
ular groups  of  elongated  form  and  parallel  structure,  as  well  as 
dark-brown  elongated  entirely  rod-lifce  crj'stals,  which  likewise  lie 
parallel.  The  hornblende  border  is  sometimes  very  thin,  and  some- 
timefl  so  wide  that  the  diallage-nucleus  occupies  but  a  very  small 
space.  Sometimes  this  border  is  very  regular,  in  so  far  as  it  per- 
tains to  a  single  individual.    Often  no  distinct  separation  between 
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the  two  minerals  can  be  seen  ;  it  only  appears  in  polarized  light. 
Magnetite  (or  titanic  iron)  is  in  scattered  grains  or  in  irregular 
clusters,  generally  in  connection  with  the  hornblende.  Biotite 
forms  dark-green  to  brown,  translucent  or  opaque  plates.  Apatite 
is  evident  in  numerous  large  needles ;  and,  finally,  epidote  and 
pyrite  are  very  rarely  seen. 

The  augite-dioryfe  (h)  from  Watah^  No.  17 y  forms^  therefore^  a 
coarse-^raiued  collection  of  plagioclase,  orthoclase^  quartz^  horn- 
blende^  diallage;  and  connected  with  this,  biotite^  magnetite  {or 
titanic  iron)  and  apatite,  and  very  rarely  epidote  and  pyrite, 

VI.      SYENITE-QRANITE  (hOBNBLENDS-QRAKITE). 

This  rock  occurs  at  Sauk  Rapids,  St.  Cloud,  Watab,  and  Rock- 
ville  on  the  Sauk  river. 

18.  Syenite-granite  (a)  from  Sauk  Rapids.  This  rock  consists, 
macroscopically,  ot  a  medium  to  coarse-grained  collection  of,  (1) 
red  and  sometimes  nearly  colorless  orthoclase,  in  which  the  cleav- 
age surfaces  are  rather  bright;  (2)  white,  brightly-shining,  triclinic 
feldspar;  both  these  feldspars  are  very  abundant;  (3)  quartz  in 
the  form  of  frequent  gray  grains  ;  ( 4 )  scattered  scales  or  clusters 
of  brownish-black  biotite  ;  not  frequent ;  ( 5 )  common  hornblende, 
of  a  black  color,  in  separate  crystals,  of  irregular  outlines,  or  in 
groups,  often  mixed  with  biotite.  This  hornblende,  besides,  plays 
only  a  subordinate  role. 

Microscopically  one  observes  :  — 

( 1 )  Orthoclase.  This  is  very  impure,  often  completely  tilled 
with  very  fine  pdwder  which  consists  of  irregular  brown  and  gray 
8:rains,  but  is  not  uniformly  disseminated. 

( 2 )  Plagioclase.  This  is  verj^^  often  crossed  by  right  lines  of  a 
black  granular  substance  parallel  to  the  twinning  striation.  This 
feldi^par,  besides,  is  everywhere  filled  with  brown  and  gray  grains. 

(3)  Quartz  is  present  in  large  amount,  in  smaller  and  larger 
masses,  sometimes  only  filling  the  interstices  between  the  feldspar 
grains,  and  sometimes  in  apparently  independent  forms.  It  con- 
tains many  fluid  inclusions,  with  movable  bubbles,  more  rarely 
long  needles  or  short  thick  crystals  of  apatite,  black  specks,  brown 
or  greenish  scales,  and  larger  colorless  crystallites  with  quadratic 
or  rectangular  cross-section. 

( 4 )  Dark  brown  to  greenish-brown  very  dichroic  hornblende, 
not  very  abundant.  Sometimes  this  is  completely  opaque,  and 
then  appears  black  but  with  no  metallic  luster,  and  therefore  filled 
with  an  opaque  non-metallic  substance. 
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(5)  The  plates  of  biotite  are  very  seldom  seen.  They  are 
mostly  confined  to  the  vicinity  of  the  hornblende,  and  are  con- 
cealed by  the  opaque  masses. 

(6)  Magnetite  in  scattered  grains  (apparently  octahedrons) 
is  not  abundant,  and  also  adheres  mostly  to  the  hornblende. 

(7)  Apatite  occures  in  nearly  ail  the  minerals  in  the  form  of 
long  and  short,  thick  and  slender,  crystals,  which  often  show  the 
planes  oP,  ooP  and  P ;  also  hexagonal  cross  sections  are  visible  ; 
these  crystals  are  always  very  pure. 

(  8 )  Small,  greenish-brown,  pyramidal  crystals,  which  were  not 
more  exactly  determinable,  come  very  rarely  into  view. 

The  chemical  composition  of  the  syenite-granite  (a)  from  Sauk 
Bapids,  No.  18,  is  as  follows :  — 

SiOa 67.70 

AlaO, 16.11 

FeaO, 2.47 

FtO..^ ; 2.29 

CaO 2 .  89 

MgO 1.11 

KaO 4.47 

NhjO    3.64 

HaO ' 0.83 

CO) trace 

101.44 
PA 0.13 

The  high  percentage  of  silica  answers  to  the  presence  of  a  large 
amount  of  free  quartz  as  well  as  of  orthoclase  (2  ).43  p.  c.)  which 
is  indicated  by  the  4.47  of  potash.  Further,  again,  the  tolerably 
high  content  of  soda  which  is  referable  to  an  amount  of  triclinic 
albite,  presupposes  an  equally  high  content  of  silica.  This  tri- 
clinic feldspar  will  come  much  nearer  alblte  than  auorthite,  be- 
cause in  comparison  with  3.64  p.  c.  of  soda  only  2.89  p.  c.  of  lime  is 
found  in  the  whole  rock,  and  a  small  part  of  this  lime  is  needed 
for  the  hornblende.  It  would  be  entirely  right  therefore  to  con- 
sider the  plagioclase  as  oligoclase.  How  little  the  hornblende  is, 
is  evident  from  the  small  percentage  of  magnesia  and  iron  oxides, 
while  the  latter  besides,  take  part  in  the  forming  of  the  magnetite. 
Apatite  amounts  to  0.32. 

The  syenite-graniie  ( a )  from  Sank  Rapids^  No.  18^  consists  there" 

fort  of  a  medium  to  coarse-grained  collection  of  orthoclase^  oligO' 

clase  and  quartz  ;  with  which  are  added^  in  subordinate  amounts^ 
6 
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hornblende^  biotite^  inagnetite^  apatite^  and^  very  sparingly^  scattered 
grains  which  are  small  pyramidal  crystals  of  a  greenish-brown 
color^  not  determinable- 

19.  Syenite-granite  (b)  from  Sauk  Rapids  is  a  rock  of  some- 
what different  appearance,  coming  from  the  same  quarry.  Macro- 
scopically  this  rock  differs  from  No.  18,  only  in  the  greater  amount 
of  change  suffered  by  the  larger  masses  of  hornblende.  These  are 
tolerably  soft,  and  have  a  light  greenish-gray  streak.  Microscopi- 
cally, the  quartz  is  noticeable  for  the  great  numbers  of  fluid-inclu- 
sions with  movable  bubbles.  At  one  spot  could  be  seen  a  bright 
four-angled  grain  alongside  of  a  movable  bubble,  which  was  tossed 
about  by  the  bubble.  It  probably  is  chloride  of  sodium.  The 
hornblende  is  converted  partly  into  a  green,  viriditic  mass,  but  is 
sometimes  unchanged*  In  the  mid^t  of  the  dichroic  brown  horn- 
blende is  occasionally  seen  a  nucleus  not  dichroic,  greenish  in  color 
and  filled  with  granular  substance,  which  perhaps  may  be  referred 
to  some  augitic  mineral.  A  similar  appearance  is  r^eated  in  the 
same  rock  from  another  place. 

20.  Syenite-granite  from  St.  Cloud  consists  macroscopically  of 
a  medium-grained  mixture  of  orthoclase,  plagioclase  and  quartz,  as 
predominating  ingredients,  among  which  are  seen  scattered  crys- 
tals of  brownish-black  hornblende  in  somewhat  greater  propor- 
tions than  m  the  rocks  from  Sauk  Rapids.  In  addition  to  these 
there  are  also  little  scales  of  biotite  and  occasionally  a  little  pyrite. 
The  larger  hornblendes,  which  afford  the  identification  of  the  six- 
sided  outline  of  this  mineral  (ooP  .  oof  oo)  and  the  angle  of  125 
degrees  which  the  columnar  sides  make  with  each  other,  contain  a 
center  consisting  of  a  green  chloritic  mass  surrounded  by  a  thin 
band  of  biotite.  Between  them  still  is  seen  hornblendic  sub- 
stance. 

The  microscopic  conditions  are  like  those  of  Nos.  18  and  19, 
though  here  were  a  few  scattered  hornblendes  in  which  was  a  non- 
dichroic  center  which  perhaps  is  derived  from  an  augitic  mineral. 

21.  Syenite  granite  between  Sauk  Rapids  and  St.  Cloud.  This 
is  also  very  similar  to  the  above  named  ;  it  contains,  as  can  be  seen 
by  the  unaided  eye,  in  the  greenish-black  hornblende,  a  much  de- 
cayed mineral  of  a  yellowish-green  to  brown  color,  which  can  be 
recognized  as  augite.  Very  rarely  a  black  mineral  whose  hardness 
is  6,  can  be  seen,  whose  fracture  is  conchoidal  and  exhibits  a 
strongly  waxy  or  glassy  luster,  and  which  perhaps  should  be  con- 
sidered allanite  or  ortbite. 

22.  Porphyritic  syenite-granite  from  Watab.    This  rock  has  a 
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mediam  to  a  fine  grained  ground  mass,  with  rather  large  crystals  of 
red  orthoclase  which  are  surrounded  sometimes  by  a  band  of  "pla^ 
gioclase,  The  granular  groundmass  consists  of  quartz,  red  ortho- 
clase and  plagioclase,  and  greenish-black  hornblende  in  subordinate 
amount. 

Under  the  microscope  the  quartz  contains  numerous  very  fine 
fluid  cavities,  with  and  without  bubbles,  more  rarely  apatite,  and 
green  grains  of  hornblende.  The  orthoclase  is  for  the  most  part, 
but  especially  in  the  large  crystals,  completely  filled  with  brown 
or  ^ray  granular  masses,  and  also  embraces  kernels  and  scales  of 
hornblende.  Plagioclase  is  but  scatteringly  seen.  It  is  also  very 
impure,  filled  with  granular  substance.  The  hornblende  exhibits 
irregular  outlines,  has  a  brown  or  green  color,  is  dichroic,  fibrous, 
and  appears  mostly  in  small  secretions,  indeed  principally  in  grains 
and  scales  in  the  quartz  and  feldspar.  Black  Opaque  grains  are 
probably  magnetite  or  titanic  iron.  Apatite  is  in  slender  needles 
in  all  portions. 

The  following  is  the  chemical  composition  of  the  porphyritic 
syenite-granite  from  Watab,  No.  22  : 

Si02..... 70.05 

AljOs 15.04 

FeaOs 1 .  70 

FeO ' 1 .  09 

CaO 1.97 

MgO 0.82 

KjO ' 5 .  09 

NaaO    4.77 

HaO 0.81 

101.34 
P2O5 0.07 

From  which  it  appears  that  this  rock  belongs  to  the  most  acidic 
of  this  class,  and  that  it  is  therefore  rich  in  quartz.  The  ortho- 
clase, reckoned  from  the  content  of  potash,  reaches  30.1  per  cent. 
But  the  plagioclase  is  also  found  plentiful,  as  seems  from  the 
amount  of  soda  present.  As,  furthermore,  the  rock  contains  but 
little  lime  this  must  come  nearer  albite  than  anortbite,  and  hence 
it  is  nearest  to  oligoclase.  The  low  percentage  of  magnesia  and 
iron-oxides  is  in  accordance  with  the  very  small  amount  of  horn- 
blende. 

All  these  rocks,  there/ore,  having  ilie  composition  of  syenite-granite^ 
consist  of  quartz,  orthoclase,  oligoclase,  with  a  little  hornblende,  bio- 
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tite^  apatite^  and  satne  magnetite  or  titanic  iron.  In  the  hornblende 
is  sometitnes  a  central  mass  which  might  be  taken  /or  augite,  Some^ 
times  these  rocks  are  porphyritic. 

These  rocks  are  placed  as  syenite-i^ranite  or  hornblendic-granite^ 
and  not  syenite,  for  the  reason  that  hornblende  in  them  is  very 
sparse,  while  the  ingredients  of  granite  are  very  abundant. 


From  this  examination  of  the  hornblende-bearing  rocks  of  Minne- 
sota it  appears,  as  a  common  and  important  result,  that  there  a 
whole  class  of  basic  and  acid  rocks  is  found,  which,  along  with 
hornblende  as  an  essential  ingredient,  contain  also  an  augitic  min- 
eral, which,  while  subsisting,  it  is  true,  sometimes  as  an  indepen- 
dent ingredient,  i^  for  the  most  part  intimately  connected  with 
hornblende,  indeed  is  entirely  conformable  to  it  in  its  mineralogical 
developemeut.  This  augitic  mineral  is  present  not  only  in  the 
basic  rocks,  but  also  in  the  acidic  which  contain  orthoclase  and 
quartz ;  in  the  most  acidic,  it  is  true,  it  is  only  indicated,  its 
presence  here  not  being  proved  with  certainty.  This  augitic 
mineral  is  found  to  consist  everywhere  of  diallage,  in  which  the 
most  evident  cleavage  plane  truncates  the  obtuse  columnar  edge  of 
the  hornblende  that  envelopes  it.  The  association  of  these  two 
minerals  is  one  so  irregular,  the  hornblende  encroaches  in  so  thin 
partings  into  the  augitic  substance,  that  one  cannot  resist  the  idea 
that  here  the  hornblende  is  derived  from  the  augite.  The  final 
proof  of  this  view,  however,  will  be  produced  when  it  has  been 
pointed  out  that  the  outer  envelop  of  the  whole  crystal  takes  upon 
itself  the  form  of  augite.  Should  this  proof  be  attained,  then  it 
will  be  necessary  to  conclude  that  other  hornblendes  which  no 
longer  have  an  augitic  center,  have  resulted  from  augite,  and  that 
in  them  the  change  has  become  completed  —  that  is  to  say  that  the 
rocks  under  consideration  w^re  once  still  richer  in  augitic  mineral 
than  they  now  appear. 

These  rocks  with  diallage  belong  consequently  to  a  group  of  the 
old  rocks  recently  made  known  for  the  first  time,  in  which  augite 
and  hornblende  exist  at  the  same  time.  Without  mentioning  the 
gabbro-rocks,  in  which  the  co-existence  of  these  two  minerals  has 
been  known  for  a  long  time,  here  belong  the  syenites  from  Schar- 
fenstein  described  by  Kalkowsky^  also  the  augite-syenite  from 
Monzoni  which  according  to  G.  von  Rath^  has  the  hornblende 

1  Jahrb.  1870,  p.  140.     2  Zcitschr,  d.d.  geol.  Qes.  XXVIII.  p.  8S. 
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as  an  accessory  ingredient,  bat  according  to  Doelter*  in  greater 
quantity  than  the  aagite.  Von  Rath^  has  stated  also  that  at 
Lauryig  a  rock  appears  similar  to  augite-syenite,  and  the  same  in- 
vestigator reports'  that  at  LePrese  the  dioryte  changes  into  gabbro 
by  acquiring  diallage.  Here  therefore  the  changed  rock  would  cor- 
respond to  augite-dioryte.  The  co-existence  of  augite  and  horn- 
blende  in  the  older  rocks  was  also  noted  by  Kurenz®  in  a  dioryte  at 
Trier,  by  Schmid^  in  a  labradorite-dioryte  from  Ehrenberg,  by 
Wiik  in  a  dioryte-porphyry  from  Nokkala  in  Finnland,  and  in  a 
dioryte-diabase*  from  Helsingfors  ;  by  Mattesdorf "  in  a  moDzonyte 
from  the  Agnelloberg  ;  by  Gumbel"  in  a  rock  of  the  Pichtelgebirg, 
by  Tschermak'^  in  a  diabase  from  the  Caucasus  and  in  the  mela- 
phyrs"  of  the  Fassathal", 

VII.      HORNBLENDE-LESd    GRANITB. 

This  rock  occurs  at  Watab,  and  at  Coldspring,  above  Rockville, 
on  the  Sauk  river. 

The  granite  from  Watab,  which  forms  low  hills  at  the  entrance 
to  the  place,  consists  of  a  medium  grained  collection  of  quartz, 
grayish-white  orthoclase  which  for  the  most  part  is  in  large  crys- 
tals, grayish-white  plagioclase  and  numerous  scales  of  biotite* 

The  granite  from  Coldspring  is  porphyritic.  Here  lie  coarse 
crystals  of  reddish  orthoclase,  white  plagioclase  and  coarse  grains 
of  gray  quartz,  in  a  medium  to  fine  grained  groundmass  which 
consists  of  quartz,  much  orthoclase,  a  little  plagioclase  and  some 
biotite. 

GiESSEN  and  Hannovbr,  August,  1876. 

3  Jahrh.  d.  k.  k.  geol.  Reiclu-Anstalt.  1875,  XXV.  p.  217.    Verh.  d.  k.  k.  geol.  Reichs- 
Anittalt,  1875.  No  14,  p.  247;  No,  15,  p.  209;  No.  16.  p  301. 

4  Zeitaohr  d.  d  g  Oi*b.  p.  353.      5  Pofc.  Ann.  lU,  p.  248,  Anmerk. 
6  This  Jahrb.  1870,  p.  176       7  Der  Bhrt* nbenr.  p  19. 

8  This  Jahrb.  1876.  p.  209.      9  This  Jahrbuch,  1876.  p   206. 

10  Verb,  d  k.  k.  areol.  R- A.,  1876,  No  2,  p.  33.      11  Dieses  Jahrb.  1876,  p.  436. 

12  Min.  MiUh.  1876.  p.  132. 

18  Porphyr-Oestine  (Esierreichs.  p.  124.  See  also  'Dcptler  in  Min.  Mitth.  1875.  p.  179,  and 
Jahrb  d.  k  k.  g.  R- A.  1875.  p.  224. 

14  DurinsT  the  correction  of  the  proofsheets  I  received  a  very  interestini;  work  from  Rosen- 
buaeb,  in  which  the  evidence  is  driven  that  in  the  variety  of  sn^anite  described  by  him  as 
gnnityie,  augite  is  not  very  rare,  and  sometimes  is  associated  with  hornblende  to  a  re- 
nuurkable  extent  In  the  granite-porphsrries.    Z.  d.  d.  g.  0. 1876,  p.  369. 


III. 


NOTES  OF  ROCK-OUTCROPS  IN  CENTRAL  MINNESOTA, 


BY  WARREN  UPHAV. 


The  foIlowiDg  pages  record  observations  of  the  localities,  ex- 
tent, and  most  noticeable  lithological  characters  of  the  crystalline 
rocks  in  the  central  part  of  the  state,  mostly  in  Morrison,  Stearns 
and  Benton  counties  ;  and  of  their  tew  outcrops  farther  northwest 
in  Todd  county  and  the  southwest  corner  of  Cass  county,  and  on 
the  east  in  the  northwest  corner  of  Sherburne  county  and  in  Mille 
Lacs  and  Kanabec  counties  ;  with  a  description,  also,  of  the  sand- 
stones and  the  copper- bearing  trappean  rocks,  which  lie  next  east- 
ward in  Kanabec,  Pine  and  Chisago  counties.  This  district  is  al- 
most entirely  drift-covered  and  heavily  timbered.  A  map  of  it, 
showing  the  rock-outcrops  here  described,  is  presented  on  plate  I. 
The  detailed  descriptions  of  the  several  counties  are  given  in  the 
following  order  :  Cass,  Todd,  Morrison,  Stearns,  Sherburne,  Ben- 
ton, Mille  Lacs,  Kanabec,  Pine  and  Chisago. 

A  large  area  in  Stearns,  Sherburne  and  Benton  counties,  includ- 
ing the  valuable  quarries  of  Saint  Cloud,  Haven,  Sauk  Rapids  and 
Watab,  consists  of  syenite  and  exhibits  no  laminated  or  gnei^sic 
structure.  It  has  considerable  variety  in  texture,  as  to  its  coarse- 
ness of  grain  and  readiness  to  be  quarried  and  wrought  to  any  re- 
quired form.  Mostly  its  color  is  light  gray,  but  upon  some  extensive 
tracts  it  has  a  red  tint,  similar  to  that  of  the  celebrated  granite  of 
Aberdeen  in  Scotland,  In  other  portions  of  this  district,  granite, 
gneiss  and  mica  schist  are  the  common  rocks,  sometimes  associated 
with  syenite.  Their  strike  is  usually  to  the  northeast  or  east-north- 
east. 

At  Little  Falls  and  Pike  rapids,  and  for  several  miles  to  the 
south,  west  and  north,  as  also  at  the  mouth  of  Fish  Trap  brook  in 
northern  Todd  county,  is  a  group  of  rocks  quite  different  from  the 
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foregoing,  its  range  of  variation  being  from  a  highly  cleavable  clay 
slate,  and  from  a  mica  schist  enclosing  many  crystals  of  staurolite 
and  sometimes  garnets  and  iron  pyrites,  to  a  very  compact  and 
tough,  massive  dioryte. 

OASS    COUNTY. 

The  only  rock-outcrops  known  in  Cass  county  are  at  Pokegama 
falls  on  the  Mississippi  river,  described  on  page  195  of  the  ninth 
annual  report ;  and  those  of  T.  131,  R.  32,  the  most  southwest 
township  of  this  county,  about  eighty  miles  southwest  from  Poke- 
gama  falls,  and  five  miles  northwest  from  Motlev.  The  latter  were 
first  described  by  Professor  Winchell  on  page  46  of  the  sixth  an- 
nual report.  The  area  of  frequently  outcropping  rock  at  this  lo- 
cality reaches  about  a  half-mile  from  south  to  north,  and  has  a 
width  of  twenty  to  forty  rods.  It  is  mostly  in  the  E.^  of  the  N.E.i 
of  section  28,  and  extends  north  into  the  southeast  part  of  the 
S.  E.  i  of  section  21,  and  perhaps  also  beyond  the  lines  of  these 
into  the  adjoining  sections  22  and  27  on  the  east.  These  outcrops 
in  their  southern  part  have  a  bight  one  to  three  feet,  and  in  their 
middle  and  northern  part  five  to  eight  feet,  above  the  general  sur- 
face of  moderately  undulating  drift,  being  20  to  40  feet  above  the 
Crow  Wing  river,  which  lies  about  three- fourths  of  a  mile  to  the 
southwest.  The  only  considerable  elevation  in  this  vicinity  is  a 
hill  of  glacial  drift,  extending  a  quarter  of  a  mile  from  north  to 
south,  situated  a  short  distance  east  of  these  ledges,  in  the  west 
edge  of  the  N.  W.  i  of  section  27.  This  rises  40  to  50  feet  above 
the  rock  exposures,  and  about  75  feet  above  the  extensive  marsh  at 
its  east  side.  Mainly  the  surface  of  this  hill,  as  of  the  surrounding 
region,  is  sand  and  fine  gravel,  but  boulders  of  granite  up  to  five 
feet  in  diameter  are  found  sparingly  at  its  top  and  on  its  sides. 

The  greater  part  of  the  rock  exposed  here  is  gray  syenite,  rather 
fine-grained,  containing  both  white  and  flesh-colored  feldspar,  and 
a  greenish  mineral,  which  last  is  sometimes  most  abundant  in 
streaks  or  veins,  up  to  two  inches  in  width.  Rarely  two  or  three 
of  these  veins  are  seen  within  a  foot,  giving  the  rock  a  somewhat 
schistose  structure.  In  the  middle  part  of  this  area  some  of  its 
ledges  are  granite,  having  principally  a  white  feldspar,  and  includ- 
ing evident  lumps  of  mica  and  also  the  green  mineral  of  the 
syenite. 

Two  wide  dikes  of  dark,  tough,  massive,  trappean  rock  were 
noted.    One  of  these,  near  the  south  end  of  this  area,  is  visible 
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for  an  extent  of  twelve  or  fifleen  rods  being  fifty  to  sixty  feet 
wide.  The  line  of  contact  with  the  syenite  on  the  northeast  side 
of  this  dike  is  very  distinct  and  sharply  defined  along  its  exposure 
two  or  three  rods  in  extent,  bearing  S.  50^  E.  At  the  second  dike, 
near  the  north  end  of  these  exposures,  both  lines  of  contact  with 
the  enclosing  syenite  are  visible  at  many  places  along  a  distance  of 
fully  two  hundred  feet,  bearing  S.  70^  E.,  which  is  the  course  of  a 
conspicuous  system  of  joints  in  the  syenite.  The  width  of  this 
dike  is  thirty  feet.  From  its  northern  side  a  branch  of  irregular 
course  and  varying  from  two  feet  to  three  inches  in  width  reaches 
forty  feet  northerly,  as  shown  in  fig.  2,  plate  I.  At  one  point  sev- 
en or  eight  feet  from  the  main  dike,  an  offshoot  from  this  branch 
is  seen  extending  several  feet  with  a  width  from  one  inch  to  only 
an  eighth  of  an  inch.  The  aspect  of  this  dark  eruptive  rock  is 
nearly  the  same  in  all  portions  ;  its  line  of  contact,  wherever  ex- 
posed, is  very  sharply  defined  ;  and  the  syenite  adjoining  shows  no 
notable  difference  from  that  at  a  greater  distance.  Some  portions 
of  the  syenite  and  granite  here  may  be  found  valuable  for  quarry- 
ing, which,  though  several  times  contemplated,  has  not  yet  been 
undertaken. 

TODD  COUNTY. 

Only  two  localities  of  rock  in  place  are  known  in  this  county. 
These  are  in  the  townships  of  Moran  and  Ward. 

Moran.  In  the  channel  of  the  Long  Prairie  river  at  the  mouth 
of  Fish  Trap  brook  and  for  a  third  of  a  mile  along  this  brook  next 
above  its  mouth,  being  in  the  west  part  of  section  34,  T.  133,  R. 
32,  five  miles  southwest  from  Motley,  are  extensive  outcrops  of 
dark  and  tough,  nearly  black  dioryte,  resembling  that  found  at 
'^  the  point,*^  about  a  half  mile  south  of  Little  Falls.  It  is  a  very 
compact,  coarsely  crystalline  rock,  with  no  lamination  or  apparent 
tendency  to  split  more  readily  in  one  direction  than  another. 
Some  of  the  large  blocks  of  this  stone,  lying  in  the  bed  of  the 
Fish  Trap  brook  near  E.  P.  Jones*  mill,  which  is  an  eighth  of  a 
mile  above  its  mouth,  ring  sonorously  like  an  iron  kettle  when 
struck  by  a  hammer.  This  rock  forms  ledges  one  to  four  rods 
long,  rising  one  to  five  feet  above  the  water,  in  the  channel  of 
Long  Prairie  river  and  in  both  its  banks  at  the  mouth  of  this  trib- 
utary, and  at  a  few  places  for  six  or  eight  rods  distance  both 
above  and  below.  Its  outcrops  along  Fish  Trap  brook  are  seen  at 
many  places  to  Jones*  mill,  but  above  this  for  about  a  quarter  of 
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a  mile  are  mostly  coyered  by  the  mill-pond.  Farther  above,  it  has 
no  exposure  along  this  brook,  which  flows  over  glacial  drift  with 
many  boulders  and  frequent  rapids.  In  the  vicinity  of  the  mill 
its  ledges  occupy  a  width  from  two  to  Four  rods,  and  rise  about 
twenty  feet  above  the  brook.  It  is  mostly  divided  by  joints  from 
two  to  ten  feet  apart ;  but  when  Mr.  Jones  built  his  dam,  he  re- 
ports that  he  uncovered  an  extent  of  thirty  feet  of  it  without  a 
seam.  This  rock  is  wholly  worthless  for  quarrying  because  of  its 
toughness  to  drill,  and  more  especially  because  of  the  difficulty  to 
bring  it  into  any  desired  dimension.  It  is  very  hard  to  fracture 
and  is  evidently  very  durable. 

Frequent  outcrops  of  this  rock,  of  small  extent  and  hight, 
are  reported  within  the  next  two  miles  eastward,  in  sec- 
tions 34  and  35  and  in  the  S.  E.  i  of  section  36,  also  probably 
reaching  across  the  township  line,  into  the  edge  of  the  sections 
next  south.  Mr.  Jones,  who  has  explored  this  district,  thinks  that 
the  only  exception  from  the  character  of  the  rock  as  described,  is 
a  small  belt  seen  at  the  the  east  side  of  Fish  Trap  brook,  extend- 
ing from  the  lumbermen's  dam  at  its  mouth  a  distance  of  about 
ten  rods  along  the  east  shore  of  the  pond.  Here  a  nearly  black 
slate  is  exposed,  having  its  cleavage  vertical  or  differing  from  this 
within  a  limit  of  five  degrees  upon  each  side.  Its  strike  is  N.  55^ 
W.,  being  parallel  with  the  brook.  The  width  of  this  slate  visi- 
ble is  only  from  five  to  fifteen  feet,  and  its  contact  with  the  neigh- 
boring dioryte  is  not  seen. 

Ward,  The  other  rock-outcrop  in  Todd  county  is  ten  and  a 
half  miles  farther  southwest,  lying  nearly  at  the  center  of  the  N. 
E.  i  of  section  15,  T.  131,  R.  33,  the  west  township  of  Ward,  It 
is  on  land  of  Joseph  Woell,  a  third  of  a  mile  west  of  Long  Prairie 
river,  and  an  eighth  of  a  mile  east  of  the  road  from  Motley  to 
Long  Prairie,  which  here  runs  on  the  west  edge  of  the  valley-plain 
of  modified  drift.  The  extent  of  this  ledge  is  some  twenty  rods 
from  northwest  to  southeast,  with  a  width  of  three  or  four  rods, 
including  several  exposures,  the  longest  .of  which  reaches  about  a 
hundred  feet.  Their  hight  is  from  four  to  eight  feet  above  the 
plain,  which  is  about  fifteen  feet  above  the  river.  This  rock,  most- 
ly quite  uniform  in  composition,  color,  and  texture  throughout 
this  area,  is  a  bright-colored,  medium-grained,  gray  syenite  ;  con- 
taining about  equal  amounts  of  quartz,  whitish  feldspar,  and  dark, 
nearly  black,  hornblende  ;  with  a  somewhat  smaller  proportion  of 
a  light-green  mineral  (probably  epidote),  in  rather  smaller  grains 


90  ELBYEKTH  ANKUAL  BEPOBT. 

than  the  foregoiDg.  This  seems  to  be  the  same  mineral  with  that 
mentioned  in  the  rock  of  Cass  county,  five  miles  northwest  of 
Motley,  and  it  is  present  as  a  principal  ins^redient  of  the  rock  in 
Ashley,  Steams  county;  but  it  has  not  been  noted  in  other  outcrops 
of  these  crystalline  rocks.  The  whole  ledge  here  has  this  mineral 
in  nearly  equal  amount,  the  only  exceptions  being  very  rare  con- 
cretions, one  to  two  inches  long  and  thin,  composed  of  a  dark- 
greenish  micaceous  mineral,  and  very  rare  seaoLS  or  veins,  a  six- 
teenth to  an  eighth  of  an  inch  wide  and  a  few  feet  long,  composed 
of  the  light-green  mineral  which  is  generally  disseminated  through 
this  rock.  The  only  other  vein  or  variety  noted  was  a  mass  of 
coarsely  crystalline,  flesh-colored  feldspar,  exposed  upon  a  patch 
of  only  about  one  foot,  but  probably  forming  part  of  a  long  vein, 
adjoining  which  the  rock  was  more  jointed  and  coarse-grained  than 
ordinary.  This  ledge  is  generally  intersected  by  nearly  vertical 
joints,  from  two  or  three  to  eight  feet  apart.  It  has  never  been 
quarried,  but  ^ill  probably  be  found  valuable  for  common  masonry; 
and  dimension  stone,  six  to  eight  feet  long,  could  be  readily  ob- 
tained. Though  nowhere  obviously  schistose,  the  grams  of  this 
rock  are  all  slightly  prolonged  in  parallelism  with  each  other. 

MORRISON  COUNTY. 

This  large  and  diversifled  county  has  many  outcrops  of  the  bed- 
rocks. Their  prevailing  types  through  the  part  of  the  county  east 
of  the  Mississippi  are  granite,  syenite,  and  gneiss.  Along  this 
river  and  farther  west  they  are  slate,  staurolite-bearing  mica  schist* 
and  dioryte.  The  former  belong  to  a  group  which  has  its  charac- 
teristic development  in  the  syenites  of  Benton  and  Stearns  counties, 
and  in  the  granites  and  gneisses  of  the  upper  Minnesota  valley. 
Though  the  geographical  continuation  of  the  second  group  of  slate 
and  associated  rocks  cannot  be  traced  because  of  overlying  drift, 
their  lithological  character  shows  them  to  be  probably  connected 
and  of  the  same  age  with  the  slates  of  the  lower  part  of  the  St. 
Louis  river  and  its  vicinity.  The  hydromica  schists  found  in  Carl- 
ton county  near  Moose  Lake  station  may  also  belong  to  this  second 
group. 

It  seems  probable  that  the  slate,  staurolitic  schist  and  dioryte  of 
Morrison  county,  and  ofnorthern  Todd  county  at  and  east  from  the 
mouth  of  Fish  Trap  brook,  form  a  synclinal  axis  or  basin  bounded 
both  east  and  west   by  formations  of  granite,  syenite  and  gneiss. 
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In  describing  the  ledges  observed  in  Morrison  county,  these  groaps 
are  treated  of  separately,  the  eastern,  mostly  granitic  and  gneissic 
rocks,  which  are  belieyed  to  be  the  older,  being  first  considered. 

Buckman.  This  is  T.  39,  R.  30.  Its  only  rock-outcrop,  so  far 
as  learned  of,  is  on  land  of  A,  B.  Skinner,  in  the  S.  W.  i  of  the 
H.  W.  i  of  section  18,  a  short  distance  east  of  the  road  which 
rans  on  the  west  line  of  the  township,  aud  north  of  a  small  creek. 
It  is  a  coarse-grained,  reddish  syenite,  nearly  like  that  which  oc- 
curs at  many  places  in  Sauk  Rapids  and  Watab,  Benton  county. 
Several  exposures  of  the  rock  are  seen  upon  a  space  of  about  one 
acre,  the  largest  being  four  rods  loog  from  north  to  south,  and 
rising  three  or  four  feet  above  the  general  surface.  Many  blocks, 
four  to  fifteen  feet  in  diameter,  are  scattered  near. 

Rich  Prairie  and  vicinity.  Proceeding  northward  toward  the 
village  of  Rich  Prairie,  in  Pierz  township,  the  next  exposure  of 
rock  is  found  about  one  and  a  fourth  miles  south  of  this  village. 
It  is  at  the  east  side  of  Skunk  river,  in  the  S.  W.  \  of  section  17, 
on  land  of  John  Stumpf.  Its  area  is  equal  to  about  forty  teet 
square,  and  its  hight  is  ten  feet  above  the  river.  This  rock  is  a 
gray  granite,  containing  considerable  black  mica. 

One  and  a  half  miles  west  from  the  last,  aud  about  a  third  of  a 
mile  south  of  Fish  lake,  upon  the  S.  E.  i  of  section  13,  T.  40,  R. 
31,  is  an  outcrop  of  rock  extending  about  fifteen  rods  from  east  to 
west  and  twelve  rods  from  north  to  south,  rising  four  or  five  feet 
above  the  general  surface.  Its  eastern  part  is  owned  by  Nicholas 
Meyer,  and  its  west  part  by  Anton  Rauch.  This  is  a  tine-grained^ 
light  gray  granite,  very  uniform  in  texture,  with  no  veins  or 
masses  of  other  rock  visible.  It  is  divided  by  joints  into  beds  one 
to  two  feet  thick,  dipping  about  20®  S.,  but  it  is  not  cut  by  vertical 
joints.  It  has  been  only  slightly  quarried,  by  Mr.  Meyer  for  cellar 
walls.  This  stone  has  a  pleasing  color  for  building  and  monumen- 
tal work,  and  a  good  degree  of  strength  and  durability.  It  is 
readily  quarried  in  any  dimensions  that  are  ordinarily  called  for, 
and  is  easily  cut  or  hammered.  The  ledge  is  valuable  for  quarry- 
ing, and  a  large  excavation  may  be  made  without  trouble  from 
water,  as  the  surrounding  land  is  the  porous  sand  and  gravel  of  the 
modified  drift;  which  also  affords  a  nearly  level  and  dry  road  for 
hauling  the  stone  away. 

About  three  miles  southeast  from  Rich  Prairie,  exposures  of  the 
bed  rock,  probably  granite,  are  reported  to  cover  three  or  four 
acres,  on  land  of  Matthias  Neuman,  in  the  S.  ^  of  the  N.  E.  \  of 
section  22.     It  has  been  slightly  quarried. 
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One  mile  east  of  Rich  Prairie  or  Pierz,  the  east  bank  of  Skunk 
river  between  forty  and  eighty  rods  north  of  the  mouth  of  Hillman 
brook,  has  frequent  outcrops  of  gneiss,  rising  one  to  three  feet 
above  the  general  surface  and  ten  to  twenty  feet  above  the  stream, 
next  to  wliich  they  occupy  a  belt  about  six  rods  wide.  This  gneiss 
contains  black  mica  and  flesh  colored  feldspar,  the  latter  bein^ 
sometimes  gathered  in  la3'ers  or  veins  one  to  three  inches  wide. 
All  these  outcrops  are  more  or  less  laminated,  this  structure  being 
nearly  vertical.  They  are  all  somewhat  contorted  and  jointed. 
The  strike  is  N.  E.  or  N.  50^  E.,  bearing  in  the  direction  of 
^^Qranite  City,'^  four  miles  distant,  where  similar  gneiss  has  exten- 
sive exposures. 

Along  Hillman  brook.  In  ascending  this  brook,  my  first  ob- 
servation of  rock  in  place  was  at  its  lowest  *'roll  dam,^'  situated 
about  three  and  a  half  miles  above  its  mouth,  in  the  north  part  of 
the  N.  W,  J  of  section  18,  T.  40,  R.  29.  This  outcrop  is  at  the 
north  end  of  the  dam,  and  occupies  an  area  about  tour  rods  long 
from  north  to  south,  by  twenty  to  forty  feet  wide.  Its  southeast- 
ern two-thirds  are  gneiss,  nearly  like  that  last  described,  rather  ob- 
scurely and  contortedly  foliated  but  indicating  a  N.  E.  to  S.  W. 
strike.  This  gneiss  has  much  black  mica  and  flesh-colored  feldspar, 
and  it  is  traversed  by  veins  of  this  fel  Jspar  from  an  eighth  of  an 
iuch  to  six  inches  wide.  One  of  these  veins,  varying  from  three 
to  six  inches  in  width,  nearly  vertical,  is  visible  for  an  extent  of 
twenty  feet  in  a  straight  east-to-west  course.  The  joints  of  the 
gneiss  are  from  two  to  ten  feet  apart. 

The  northwestern  third  of  this  ledge,  extending  within  sight 
twenty  feet  from  north  to  south  and  ten  feet  wide,  is  a  fine-grained 
granite,  containing  much  feldspar,  which  is  partly  gray  and  partly 
flesh-colored.  This  portion  of  the  ledge  is  probably  part  of  a  dike 
or  mass  of  erupted  rock;  it  is  rhomboidally  divided  by  intersecting 
systems  of  joints,  which  are  from  two  to  twelve  inches  apart. 

Ledges  occur  frequently  in  the  vicinity  of  the  second  and  third 
^'roU  dams,^^  situated  respectively  about  forty  rods  below  and  twenty 
rods  above  the  mouth  of  the  Little  Hillman  brook,  tributary  to  the 
main  stream  from  the  south.  About  a  mile  above  the  mouth  of 
the  Little  Hillman  brook  and  a  short  distance,  perhaps  a  quarter  of 
a  mile,  above  its  dam,  this  stream  is  reported  to  flow  some  twenty 
rods  in  a  gorge  with  walls  of  rock  at  each  side,  five  to  twenty  feet 
high.  Also,  frequent  outcrops  of  rock  are  found  between  these 
streams  from  their  junction  east  and  northeast  to  the  ^'big  dam^  of 
Hillman  brook. 
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This  ''big  dam"  is  on  the  S.  E.  i  of  section  35,  T.  41,  R.  29, 
aboat  sixty  rods  west  of  its  east  line,  and  twenty  rods  south  of  its 
north  line.  Rock-outcrops  of  considerable  extent  occur  at  several 
places  upon  each  side  of  the  Hill  man  brook  for  a  fourth  or  a  third 
of  a  mile  below  and  along  an  equal  distance  above  the  ^'big  dam/^ 
These  are  gneiss  and  granite  with  the  same  characters  as  at 
^'Granite  City*'  and  in  the  vicinity  of  Rich  Prairie.  Farther  east 
the  region  drained  by  this  brook  and  its  tributaries  has  no  known 
exposures  of  rock. 

At  the  south  end  of  this  dam,  about  400  feet  south  of  the  sluice- 
ways, the  gneiss  is  typical,  including  much  black  mica.  Its  coarse 
foliation  is  nearly  vertical,  with  strike  varying  from  N.  25°E. 
to  N.  40^  E.  At  the  north  end  of  the  dam,  100  feet  north 
of  its  sluices,  the  rock  is  a  fine-grained  gray  granite, 
with  black  .mica,  nearly  like  that  on  land  of  M^yer  and  Ranch, 
south  of  Fish  lake  and  a  few  miles  southwest  of  Rich  Prairie.  This 
granite  is  here  exposed  upon  an  area  which  extends  at  least  twenty 
rods  east  and  ten  rods  west  from  the  dam,  and  is  from  three  to  six 
rods  wide.  Mostly  it  is  divided  into  rhomboidal  masses  from  a  few 
inches  to  four  or  five  feet  in  dimension  by  joints,  and  no  portion 
seen  was  sufficiently  free  from  joints  to  yield  large  quarried  blocks  ; 
yet  it  is  quite  likely  that  good  quarry-stone  would  be  obtained  by 
excavating  a  few  feet  in  depth.  The  texture  and  rift  are  nearly  the 
same  as  south  of  Fish  lake,  to  which  this  formation  is  probably  con- 
tinnous ;  the  rock  is  equally  compact  and  uniform  in  quality  ;  and 
the  color,  though  on  the  surface  here  weathered  to  a  dull  brownish 
tint,  would  probably  be  the  same  handsome  gray  as  at  Fish  lake  in 
deep  quarrying. 

"  Granite  CUyy  In  the  west  part  of  section  21,  T.  41,  R.  29,  on 
the  northwest  side  of  Skunk  river,  is  the  site  where  a  steam  saw-mill 
and  a  considerable  town  existed  during  several  years  next  preced- 
ing the  Indian  outbreak  of  1862.  Its  buildings  remained  empty 
firom  that  time  and  were  gradually  removed  or  burned,  the  last 
continuing  till  1873.  The  nearest  farming  immigrants  are  found 
about  a  half  mile  down  the  river,  and  from  them  northeastward  the 
region  drained  by  the  upper  part  of  the  Skunk  river  and  extending 
thence  to  Mille  Lacs  is  an  unbroken  forest. 

The  rock  outcropping  at  "Granite  City,"  from  which  the  name 
arose,  is  coarse,  gray  gneiss,  containing  much  black  mica.  Its 
strike  is  from  northeast  to  southwest,  and  its  dip  is  vertical,  or 
within  a  few  degrees  of  it,  being  in  some  places  85^  or  80^  to  the 
northwest,  and  elsewhere  the  same  to  the  southeast.      This  rock 
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forms  numerous  bare  hillocks  and  ridges,  ten  to  thirty  feet  above 
the  Skunk  river,  for  a  fourth  of  a  mile  along  its  northwest  side, 
and  occurring  in  less  amount  on  its  southeast  side.  It  is  also  seen 
on  the  southeast  side  in  an  exposure  of  a  few  acres,  rising  ten  to 
twenty  feet  above  the  river  at  a  fourth  of  a  mile  farther  east.  All 
these  outcrops,  so  far  as  seen,  are  gneiss,  everywhere  more  or  less 
contorted,  often  quite  twisted  and  bent  in  lamination  for  short 
spaces,  but  having  throughout  a  prevailing  N.  E.  to  S.  W.  strike 
and  nearly  vertical  dip.  The  Skunk  river  is  here  ten  to  twenty 
feet  wide,  and  flows  in  a  meandering  course  among  these  ledges. 

About  six  miles  above  ^'Oranite  City,"  on  the  northwest  side  of 
Skunk  river,  a  little  beyond  where  this  stream  is  crossed  by  the 
road  used  for  carrying  the  supplies  distributed  yearly  to  the 
Mille  Lacs  Indians,  rock  exposures  are  reported  to  cover  as  large 
an  area  as  at  ^^Granite  City,"  but  to  have  less  bight  above  the  adjoin- 
ing surface  of  the  drift.  This  is  in  or  near  the  northwest  corner 
of  T.  41,  R.  28. 

Near  the  Platte  river.  Numerous  outcrops  of  rocks  occur  with- 
in one  to  two  miles  west  of  the  Platte  river  through  the  six  miles 
next  north  of  Gravel ville,  which  is  an  enterprising  new  village, 
with  mills,  situated  on  this  river  in  the  N.  E.  i  of  the  N.  E.  i  of 
section  35,  T.  41,  R.  31.  The  first  of  these  ledges  are  one  to  two 
miles  north  of  Gravelville,  in  the  N.  E.  \  of  section  26,  th<^  east 
edge  of  section  23,  and  the  west  part  of  section  i4,  T.  41,  R.  31. 
The  longest  extent  of  this  tract  is  from  northeast  to  southwest, 
reaching  a  mile  and  probably  including  sixty  to  eighty  acres  of 
rock.  In  the  N.  E.  i  of  section  26  it  is  granite,  sometimes  pink 
and  sometimes  gray,  rising  eight  or  ten  feet  above  the  general  sur- 
face, which  is  nearly  level.  In  the  W.  ^  of  the  N.  W.  \  of  section 
24,  these  ledges  rise  ten  to  twenty  feet  above  the  adjoining  swamps. 
The  rock  here  is  a  dark  gray  gneiss,  mostly  obscure  in  its  lamina- 
tion. The  strike,  at  least  in  part,  is  S.  70^  W.,  but  generally,  be- 
cause of  the  contorted  and  indistinct  lamination,  it  is  not  clearly 
exhibited. 

In  the  north  part  of  section  IS,  on  land  of  John  F.  Whitney, 
and  in  the  adjoining  south  part  of  section  7,  T.  41,  R.  30,  one  and 
a  half  miles  northeast  from  the  last  locality,  are  extensive  expo- 
sures of  the  same  dark  gray  gneiss  last  described.  It  con- 
tains considerable  black  mica.  It  is  for  the  main  part  obscurely 
laminated,  and,  though  nowhere  a  true  granite,  it  is  rarely  so  defi- 
nite in  its  foliation  as  to  show  strike  and  dip.     In  some  portions 


STATE  OBOLOGIST.  95 

the  strike  is  seen  to  be  from  north  to  south  ;  and  the  dip  appears 
to  be  nearly  vertical.  Beginning  near  Mr.  Whitney^s  hoase  close 
to  the  center  of  section  18,  frequent  outcrops  of  this  rock,  rising 
one  to  five  feet  above  the  general  surface,  continue  north  to  the 
north  side  of  this  section  and  into  section  7.  This  section  line 
crosses  the  most  extensive  of  these  tracts  of  rock,  which  covers 
some  thirty  acres,  and  here  rises  25  or  30  feet  above  the  adjoining 
swampy  tracts.  This  gneiss  has  a  nearly  uniform  character  through- 
out the  half  mile  here  seen.  Another  outcrop  of  rock,  probably 
the  same,  is  reported  one  and  a  half  miles  farther  north,  near  the 
center  of  section  6,  covering  about  ten  acres,  and  rising  five  to  ten 
feet  above  the  general  surface.  Three  miles  west  from  this  a  small 
ledge,  covering  five  or  six  rods  square,  and  one  to  three  feet  hi8:h, 
was  found  by  surveyors  near  the  middle  of  the  north  side  of  section 
3,  T.  11,  R.  31,  five  miles  east-northeast  from  Belle  Prairie.  Other 
ledges,  which  have  not  yet  been  observed,  will  probably  be  found 
in  this  district  when  its  woods  are  cleared  away.  Thence  north- 
ward to  Braiuerd  and  northeast  to  Mille  Lacs,  and  beyond,  no  ex- 
posures of  the  bed-rock  are  known. 

Slates^  staurolite-bearing  mica  schist,  and  dioryte.  The  rocks 
which  remain  to  be  described  in  Morrison  county,  found  along  the 
Mississippi  river  and  west  of  it,  belong,  as  already  stated,  to  a 
group  lithologically  different  from  the  foregoing,  and  probably 
newer  in  age.  The  first  exposure  is  on  the  Little  Elk  river  near 
its  mouth,  about  two  and  a  half  miles  north  of  Little  Falls.  The 
most  extensive  outcrop  here,  about  six  rods  square  and  ten  feet  in 
hight,  is  on  the  northeast  side  of  the  Little  Elk  river,  opposite  to 
Henry  S.  HilFs  mill,  about  thirty  rods  above  the  mouth  of  this 
stream.  This  rock  is  dark,  nearly  black  slate  (argillyte),  like  that 
of  Little  Falls.  It  continues  upon  this  northeast  shore  about  ten 
rods  down  stream,  southeastward,  and  for  a  few  rods  northwest 
above  the  dam;  and  is  also  visible  in  low  exposures  at  the  bridge, 
twenty  rods  above  the  mill.  Opposite  to  the  mill  the  course  of 
the  cleavage  is  N.  40®  E.  (referred,  as  are  all  the  bearings  stated  in 
this  paper,  to  the  true  meridian),  and  its  dip  is  nearly  vertical, 
varying  to  80®  S.  E.  This  slate  contains  occasional  vein.^  of  white 
quartz,  from  a  quarter  of  an  inch  to  two  or  three  inches  in  width 
and  one  to  twenty  feet  or  more  in  length.  These  coincide  closely 
with  the  cleavage  in  their  strike  and  verticality.  These  slates 
throughout  are  rather  soft  and  easily  broken;  and  they  are  much 
divided,  usually  into  rhomboidal  masses  from  two  or  three  inches 
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to  one  foot  in  dimension,  by  joints.  In  one  system  of  these  joints^ 
dipping  about  60°  S.  E.,  they  are  mostly  six  to  twelve  inches  apart 
in  parallel  planes.  Other  joints,  dipping  20^  to  45^.  to  the  north- 
northwest  and  from  that  to  north,  and  a  system  dipping  15^  W.,  are 
aboat  half  as  numerous  as  those  first  mentioned.  Another  system 
of  joints,  cutting  these,  is  vertical,  or  between  vertical  and  dips  of 
60^  to  each  side,  with  their  strike  between  west-northwest  and 
north-northwest.  No  macroscopic  staurolite,  garnet,  nor  pyrite 
crystals  were  noticed  here,  but  distinct  laminae,  made  by  aggrega- 
tion of  minute  crystals  of  staurolite  or  mica,  not  fissile  and  extend- 
ing transversely  across  the  cleavage,  are  found  in  much  of  this 
rock,  nearly  as  at  Little  Falls.  These  probably  mark  the  original 
lines  of  stratification,  but  unfortunately  their  dip  and  strike  here 
were  not  noted.  The  Mississippi  river  between  this  locality  and 
Little  Falls  has  numerous  alluvial  islands. 

At  the  ferry,  a  half-mile  above  Little  Falls,'  this  slate  has  low 
outcrops  two  to  six  or  rarel}'  eight  feet  above  the  river.  On  the 
west  side  these  are  seen  at  several  places  for  twenty  rods  below  the 
ferry.  On  the  east  side  they  are  best  exhibited  at  the  ferry -landing 
and  for  eight  or  ten  rods  farther  north.  The  cleavage  here  bears 
N.  35®  to  40^  E.,  and  is  nearly  verticaL  Some  four  rods  north  of 
the  landing  a  very  compact  layer  occurs,  ten  feet  thick,  showing 
scarcely  any  slaty  cleavage.  About  two  rods  farther  north  a  quartz 
vein  a  foot  wide  was  noted,  conformable  with  the  cleavage. 

At  the  rapids,  or  Little  Falls  of  the  Mississippi,  beside  the  town 
of  this  name,  this  dark  slate,  varying  from  mica  schist  to  argillyte, 
has  extensive  outcrops  in  each  shore,  and  forms  the  north  end  of 
Mill  island,  on  the  west  side  of  which  it  makes  a  perpendicular 
cliff  twenty  feet  high.  The  principal  rapid  extends  a  fifth  of 
a  D^ile  from  about  600  feet  above  this  island  to  500  feet  below  its 
north  end,  the  descent  being  five  feet.  Here  the  slate  has  mainly 
a  firm  and  strong  texture,  having  been  only  slightly  decomposed 
or  softened  by  weathering;  but  it  is  too  variable  in  its  cleavage,  and 
is  too  frequently  contorted  and  intersected  by  veins  and  joints^ 
to  promise  well  for  quarrying  for  roofing-slate.  It  has  been  slightly 
quarried  on  the  east  shore,  nearly  opposite  to  the  north  end  of  Mill 
island,  for  use  in  foundations,  but  no  massive  blocks  nor  any 
of  regular  form  are  obtainable.  Its  cleavage  is  usually  quite  per- 
fect, into  sheets  a  fourth  or  an  eighth  of  an  inch  in  thickness;  it  is 
nearly  vertical,  not  varying  from  this  more  than  five  degrees 
to  either  side,  so  far  as  seen  in  my  examination;  and  its  strike 
is  N.  25  ®  to  35  "^  E.      A  lamination  transverse  to  the    cleavage, 
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and  supposed  to  indicate  the  origiail  plaaes  of  sedimenfcatioa,  bat 
not  showing  any  ten  1-^ncy  to  split,  wa  foaud  vrali  exhibited  in  a 
section  twenty  feec  lon;^anl  fiv^e  feet  hii^h,  at  the  ou:m  }st  p  )int  be- 
side the  ri^er  on  the  east  shore.    The  laminae  or  layers  referred  to 
are  from  a  twentieth  to  an  eighth  of  an  inch  thick,  and  differ  from 
the  remainder  of  the  macroscopically  homog-$neoiis  slate  in  contain- 
ing many  minute  crystals  of  staurolite  and  parhaps  mica.      Tnese 
layers^  which  are  very  distinct,  show  many  small  undulations;  but, 
in  respect  to  their  entire  extent,  run  nearly  in  a  straight  line.  Their 
dip  is  about  15  ^  N.W".    White  quartz  veins  oi:cur  somewhat   fre- 
quently in  this  slate,  varying  from  an  eighth  of  an  inch  to  three 
inches  in   width,  and  extending  from   ten   to  fifty  or  seventy- 
five  feet.    Their  strike  and  dip   are  conformable  with  the  slaty 
cleavage.      The  thickest  of  these  veins,  situated  in  the  channel  of 
the   river,  is  said   to   be  one   foot   wide.      In   the  east  part   of 
Little  Falls  this  slate  is  encountered  at  the  depth  of  about  ten  feet 
io  digging  wells;  but  it  is  not  found  thus  in  the  west  part,  between 
this  and  its  exposure  at  the  river. 

In  some  small  portions  of  these  outcrops  the  slaty  cleavage  is 
absent  or  scarcely  noticeable,  and  the  rock,  massive,  compact  and 
hard,  with  sharp  jointag")  angles,  is  apparently  a  dark  quartzyte. 
Professor  Wiuchell  adds*:  **B3sides  these  variations  there  are 
nearly  continuous  layers  of  m)re  or  less  lentical  ir  and  concretion- 
ary lumps  or  nodules,  sometimes  six  or  eight  inches  thick,  of  a  rock 
very  firm  and  dark-colored,  but  which  on  weathering  becomes 
superficially  lighter-colored,  and  shows  needles  and  spangles  of 
dark-green  amphibole.  The  matrix  in  which  these  crystals  lie  is 
not  well  characterized,  but  is  quartzitic  and  perhaps  also  feld- 
spathic,  so  that  on  a  fresh  fracture  the  amphibole  crystals  are 
hardly  observable.  They  appear  on  the  weathering  of  the  rock. 
.  .  .  .  A  system  of  joints  gives  the  rock,  viewed  across  the 
river,  the  appearance  of  being  conspicuously  stratified,  with  a  dip  up 
the  river  of  about  45  deg.  from  the  horizon.  The  slatiness,  which  is 
nearly  perpendicular,  is  somewhat  injured,  at  least  superficially,  by 
the  frequency  of  joints,  of  which  there  are  at  least  two  systems  in- 
tersecting each  other  at  a  sm  ill  angle,  thus  cutting  the  slates  into 
rhomboidal  masses,  as  they  weather  to  pieces Oppo- 
site the  village  of  Little  Falls  a  trap  dyke  of  basic  doleryte,  appir- 
ently  about  10  feet  wide,  appears  in  the  slate,  ?oing  diagonally 
across  the  slate;  and  on  the  south  side  of  the  dyke,  in   the  lee  of 

*8lzth  annual  report  of  this  nurvey,  p.  50. 
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its  protection  against  the  current  of  the  riyer,  as  well  as  against, 
possibly,  the  ico  of  the  ice-period,  the  slate  (or  schist)  is  decom- 
posed to  the  depth  of  fpur  or  five  feet  at  least,  making  a  greenish- 
blue  clay,  or  incipient  kaolin." 

At  Carapbelfs  point,  on  the  east  shore  of  the  Mississippi,  about 
a  half  mile  south  of  the  middle  of  Little  Falls  village,  and  about 
a  filth  of  a  mile  south  irom  the  south  end  of  Mill  island,  rock  is 
exposed  along  a  distance  of  five  or  six  rods,  rising  eight  or  ten  feet 
above  the  river.  In  describing  this  rock  and  its  probable  origin, 
professor  Winchell  states  that  it  ^'consists,  in  general,  of  a  hard, 
dark-colored  dioryte,  containing  mainly  amphibole  in  coarse  crys- 
tals, and  a  little  feldspar  (Ubradorite?).  The  outward  characters 
of  this  rock  are  the  same  as  the  concretionary  lumps  that  exist  in 
the  slate  already  described.  It  is  here  simply  in  larger  area  and 
bulk.  It  is  parted  by  joints  that  cause  it  to  tall  to  pieces  in  slabs 
and  cuboidal  masses.  This  may  be  here  in  the  form  of  a  dyke,  but 
its  relation  to  the  slate  cannot  be  seen.  The  point  which  i$  form- 
ed by  it  is  considerably  higher  than  the  bottomland  on  either  side, 
but  falls  away  somewhat  on  receding  from  the  river,  the  rock  itself 
becoming  lost  to  view  in  the  swampy  bottoms,  or  involved  with 
the  drift  of  the  river-bluffs.  On  long-weathered  surfaces,  under 
the  action  of  the  water,  there  is  a  ridged  and  furrowed  form  that 
shows  the  same  direction  and  trend  as  the  slatiness  of  the  slate,  i.e. 
N.  18,deg.  E.  I  magnetic].  The  ridges  are  about  i  inch  apart,  and 
about  i  or  i  inch  high,  separated  by  intervening  furrows.  This 
surface  configuration  is  apparently  due  to  the  alternate  arrange- 
ment of  the  mineral  contents,  and  perhaps  has  its  origin  in  a  met- 
amorphosed condition  of  the  slate  itself,  or  of  the  sedimentary 
rocks  from  which  they  both  may  have  been  derived.  Thus  this 
could  not  b^  of  the  nature  of  an  igneous  dyke,  but  a  met- 
amorphic  variation  due  to  the  complex  nature  of  the  original  sed- 
iments. This  view  is  strengthened  by  the  occurrence  of  a  similar 
dioryte  rock,  in  concretionary  masses,  in  the  slate  itself,  running 
in  more  or  less  regular  layers  or  lines.  This  alternation  of  min- 
eral contents  does  not  pervade  the  whole  of  the  rock  exposed  on 
*tbe  poinf ;  but  it  is  a  conspicuous  feature  in  some  places.  The 
ridges  are  composed  of  the  lighter-colored  minerals,  and  the  fur- 
rows of  the  amphibole." 

At  Pike  rapids,  which  are  three  and  a  half  miles  south  of  Little 
Falls  and  about  a  quarter  of  a  mile  south  of  the  mouth  of  Swan 
river,  numerous  low  outcrops  of  schist  occur  in  the  banks  and 
channel  of  the  Mississippi  along  a  distance  of  about  an  eighth  of 
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a  mile,  from  the  head  to  the  foot  of  these  rapids,  which  descend 
four  or  five  feet.  The  rock  here  is  a  mica  schist,  containing  many 
large  crystals  of  staarolite  and  often  small  garnets.  No  veins  or 
masses  of  quartz  were  noticed.  On  the  west  shore,  which  is  only 
six  to  ten  feet  high,  its  exposures  are  numerous,  but  rise  only  one 
to  five  feet  above  the  water.  It  rises  in  the  channel  of  the  river 
aboTe  its  bed  of  boulders  and  sometimes  above  the  water  at  fre- 
quent intervals  across  its  whole  width,  the  most  conspicuous  of 
these  ledges  being  an  island  eight  or  ten  feet  high  near  the  east 
side  of  the  river.  Small  and  low  outcrops  are  also  seen  in  the  east 
snore,  which  is  a  steep  bank  of  glacial  drift,  till  capped  with 
gravel,  about  40  feet  high.  This  rock  has  a  laminated  structure, 
which  corresponds  in  strike  with  the  cleavage  of  the  slate  at  Lit- 
tle Falls  and  on  the  Little  Elk  river.  Therefore,  it  shduld  not, 
probably,  be  regarded  as  representative  of  the  original  layers  of 
sediment,  from  which  this  rock  has  been  derived  by  metamor- 
phism.  This  lamination  or  foliation  in  the  outcrops  along  the 
west  shore  of  the  river  at  Pike  rapids  has  a  strike  N.  20^  E.,  with 
a  dip  70^  to  75^  N.  70^  W.* 

At  Cash's  rapids,  about  two  and  a  half  miles  below  Pike  rapids, 
schist  nearly  like  the  foregoing  occurs  in  low  outcrops  in  the  chan- 
nel and  on  the  west  shore,  rising  two  or  three  feet  above  low 
water. 

About  a  quarter  of  a  mile  below  the  last,  and  probably  in 
the  north  edge  of  section  17,  Bellevue,  rock  almost  exactly  the  same 
as  at  Pike  rapids  is  seen  in  the  east  shore  of  the  river  along  a 
distance  of  about  fifteen  rods,  rising  at  the  highest  place,  near  its 
south  end,  fifteen  feet  above  low  water.  Its  lamination  has 
a  strike  N.  25^  lo  30"  E.,  and  dips  about  45*^  N.  65^  W.  Some 
twenty-five  or  thirty  rods  farther  south,  it  again  has  a  small  ex- 
posure in  the  east  bank,  and  forms  an  island  which  rises  about 
eight  feet  above  low  water,  and  extends  eight  or  ten  rods  from 
northeast  to  southwest,  situated  about  a  third  of  the  way  across 
the  river  from  its  east  side. 

Half  a  mile  farther  south,  at  the  middle  of  Muncy^s  rapids,  which 
are  a  quarter  of  a  mile  long,  mica  schist,  filled  with  many  large 

*  The  tdie  or  the  fort  or  stockade  in  which  Lieut.  Z.  M.  Pike  and  his  men 
q>ent  the  winter  of  1H&-6,  from  which  the  rapids  received  their  name,  hH8  been  found  by 
Mr  Nathan  Richardson,  of  Little  Falls,  at  a  point  on  the  went  side  of  the  Mississippi 
about  fifty  rods  below  these  rapids,  on  nearly  level  land  som*  flflecn  feet  above  the  river, 
and  not  over  sixty  feet  from  its  shore  at  low  water.  This  stockade  was  about  thirty-eight 
feet  square.  At  its  northwest  corner  is  a  larg^e  pile  of  stones,  doubtless  used  for  a  fircplai^^e. 
The  first  settlers,  twenty*five  years  ago,  saw  two  of  the  bottom  logs  still  remaining. 
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ataarolite  crystals,  and  sometimes  also  iacludins^  small  garnets,  as  at 
Pike  rapids,  extends  about  twentj-five  rods  along  the  east  shore  of 
the  Mississippi,  rising  some  eight  feet  above  low  water.  This  is  on 
land  of  Isaac  P.  Lambert,  in  the  north  part  of  the  S.W.  i  of  sec- 
tion 17.  Bellevue.  Its  strike,  nearly  the  same  as  at  the  last  place, 
is  N.  25«  to  30  ^  E.,  and  its  dip  is  about  60^  N.  65°  W.  It  has 
ben  slightly  quarried  for  cellar  walls,  etc.,  and  lies  in  layers  from 
three  inches  to  one  foot  thick.  This  rock  also  juts  up  at  many 
places  in  the  adjoining  channel  of  the  river  along  a  distance  of 
fifty  rods  or  more,  rising  two  or  three  feet  above  low  water. 

About  a  half  mile  below  the  last,  the  same  staurolitic  mica  schist 
outcrops  at  the  west  side  of  the  river,  having  an  extent  of  only 
a  few  rods,  but  rising  steeply  to  a  hight  of  fifteen  feet  or  more 
above  the  river.  This  is  on  the  land  of  Charles  Giilpatrick,  in  the 
N.  E.  i  of  the  N.  W.  i  of  section  32,  Swan  River.  Its  strike 
is  N.  20^  E.,  and  its  dip  is  about  70®  N.  70^  W.  It  contains 
occasional  masses  or  bunches  of  white  quartz  ;  one  noted  being 
a  foot  in  length.  This  is  the  most  southerly  exposure  of  the 
staurolitic  schist,  which  thus  has  frequent  outcrops  for  four 
miles  along  theMissii^sippi,  at  Pike  rapids  and  southward.  Itslith- 
ological  characters  are  nearly  uniform  throughout  this  extent; 
and  its  lamination  has  a  nearly  constant  strike  and  dip.  Proceed- 
ing northward,  we  find  this  strike  and  dip  coniinued  in  the  cleav- 
age of  the  slate  at  Little  Falls  and  on  the  Little  Elk  river,  but  with 
a  slight  deviation  of  the  strike  to  a  more  northeasterly  course.  Be- 
yond  these  outcrops  northeastward,  the  nearest  exposure  of  similar 
rocks  is  the  district  of  slate  ledges  at  the  Northern  Pacific  Junc- 
tion and  on  the  St.  Louis  river,  a  hundred  miles  to  the  east-north* 
ea'^t.    There  the  cleavage  strikes  nearly  due  east. 

The  only  remaining  outcrops  of  these  crystalline  rocks  beside  the 
Mississippi  in  Morrison  county  are  about  a  half  mile  south  from 
the  last,  being  at  Blanchard^s  rapids,  best  exposed  upon  the  west 
side  of  the  river,  on  land  of  Allen  Blanchard,  in  the  S.  E.  iof  sec- 
tion 32,  Swan  River.  Here  ledges  are  seen  at  numerous  places  upon 
an  area  of  twenty  or  twenty-five  acres,  but  nowhere  rising  nlore 
than  two  to  four  feet  above  the  general  surface.  The  largest  ex- 
posure beside  the  river  is  fully  a  hundred  feet  long  and  averages 
forty  feet  in  width.  This  is  uniformly  a  very  hard,  compact,  dark 
dioryte.  It  has  no  staurolite  crystals.  It  shows  no  lamination, 
but  is  very  much  divided  by  joints,  which  are  from  one  or  two 
inches  to  a  foot  apart  and  nearly  vertical.  Their  two  principal 
sets  bear  N.  75*^  W.  and  due  N.    Lumps  of  white  quartz,  up  to  six 
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inches  in  diameter,  occur  id  this  rock;  and  a  vein  of  it  a  foot  wide 
was  reported,  hut  at  the  time  of  my  observation  was  covered  by 
high  water.  This  rock  reaches  in  occasional  outcrops  one  or  two 
feet  above  low  water  some  three-fourths  of  the  way  across  the 
river,  which  is  here  an  eighth  of  a  mile  wide;  but  it  has  no  ex- 
poBures  on  the  east  shore.  About  ten  rods  west  from  the  large 
outcrop  beside  the  river,  nearly  the  same  rock,  but  much  less  divided 
by  joints  and  somewhat  finer-grained,  is  exposed  upon  a  space 
about  a  hundred  feet  square,  from  which  the  covering  of  drift,  with 
a  thick  growth  of  timber,  was  swept  away  about  ten  years  ago  by 
the  sudden  flood  from  a  broken  ice-gorge. 

A  stratum  of  rock,  apparently  belonging  in  the  same  group  with 
the  preceding,  was  encountered  by  the  well  of  Mr.  Calvin  A,  Tuttle 
two  and  a  half  miles  south  from  the  last  and  close  north  of  the 
mouth  of  the  ''main  Two  rivers."  This  well  is  about  23  feet  above 
the  Mississippi,  which  flows  close  at  the  east.  Its  depth  of  50  feet 
was  as  follows:  soil,  H  feet;  gravel,  with  pebbles  up  to  six  inches 
in  diameter,  4  feet;  "white  stony  clay,"  probably  a  marly  till,  4^ 
feet;  bluish  till,  7  feet;  apparently  decomposed  rock,  of  various 
colors  and  in  irregular  masses,  with  considerable  kaolin  in  oblique 
layers,  up  to  about  six  inches  in  thickness,  8  feet;  and  thence  to 
the  bottom,  apparently  a  decomposed  hydromica  schist,  dug  iuto 
25  feet  and  bored  into  4  feet  deeper.  At  the  time  of  excavation, 
which  was  done  with  pick  and  shovel,  this  rock  was  thrown  out  in 
pieces  up  to  ten  pounds  in  weight;  but  all  these,  within  a  few 
weeks,  by  exposure  to  air  and  rain,  were  crumbled  to  a  powder.  It 
had  no  staurolite  crystals,  but  occasional  quartz  lumps,  from  three 
to  ten  pounds  in  weight,  and  one  of  fifty  pounds,  were  found  in  it. 

On  tlie  Swm  river.  Swan  river,  in  the  southwest  corner  of 
section  1,  of  S^ran  River  township,  about  one  and  a  half  miles 
above  its  mouth,  as  reported  by  Mr.  Samuel  Lee,  has  a  fall  of  nine 
feet  in  six  rods,  over  a  bed  of  rock  closely  like  that  of  Pike  rapids^ 
one  and  a  half  miles  east.  He  thinks  this  has  no  exposure  in  the 
banks,  of  which  that  on  the  norttieast  is  low,  while  that  on  the 
southwest  is  about  40  feet  high,  being  composed  of  gravel  and 
sand. 

At  the  Ledoux  bridge  on  Swan  river,  in  the  S.  E.  i  of  the  S.  E. 
i  of  section  4,  Swan  River  township,  a  dark,  compact  rock,  in 
part  slaty  and  in  part  resembling  quartzyte,  is  exposed  in 
the  bed  of  the  stream  and  iorms  the  foundation  of  the  bridge 
abutments.  Specimens  were  obtained;  hut  observations  of  joint- 
ing, cleavage,  or  lamination,  were  prevented  by  the  high  stage  of 
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the  water.  Several  exposures  of  this  rock  are  reported  in  the 
ohaanel  of  the  river  within  a  quarter  of  a  mile  above  and  below 
this  bridge. 

West  of  Little  Falls.  In  the  S.  E.  i  of  the  N.  E.  i  of  section 
13,  T.  129,  R.  30,  about  one  and  one  half  miles  northwest  of  Little 
Falls,  numerous  outcrops  of  rock,  rising  one  to  five  feet  above  the 
general  surface,  occur  upon  an  area  some  thirty  rods  long  from 
north-northwest  to  south-southeast,  and  ten  to  twenty  rods 
wide.  This  rock  is  all  massively  crystalline,  with  no  appar- 
ent lamination  or  cleavage.  It  is  all  quite  dark,  probably  includ- 
ing much  hornblende.  In  part  it  is  fine-grained;  but  mostly  it 
is  about  medium-grained,  and  in  part  is  quite  coarse.  The  last  of 
these  varieties  is  sometimes  decayed  and  friable,  but  mainly  this 
rock  is  very  compact  and  hard,  not  readily  splitting  in  any  partic- 
ular direction.  No  staurolite,  garnet,  nor  pyrite  crystals  were  ob- 
served. Nearly  all  the  varieties  of  this  rock,  when  long  exposed 
to  the  weather,  tend  to  exhibit  crystals  of  a  greenish  mineral,  a 
sixteenth  to  a  fourth  of  an  inch  Icng;  and  by  further  weathering 
these  are  dissolved,  leaving  small  cavities.  Mica  is  rarely  present; 
it  was  noted  only  in  narrow  veins,  a  half  to  oue  inch  wide  and  of 
small  extent.  These  ledges  are  on  the  east  border  of  an  area  of 
till,  which  thence  extends  indefinitely  westward.  They  are  ten  to 
fifteen  feet  above  a  grass-marsh,  a  half  mile  wide,  which  lies  on  the 
east  and  southeast,  but  are  scarcely  higher  than  the  plain  of  mod- 
ified drift  which  occupies  the  Mississippi  valley  erstward. 

Near  the  fork  of  Little  Elk  river.  The  only  other  outcrops  of 
the  crystalline  rocks  known  in  Morrison  county  are  in  the  N.  £.  i 
of  section  7,  T.  130,  R.  30,  being  between  the  north  and  south 
forks  of  the  Little  Elk  river,  about  a  quarter  of  a  mile  northwest 
of  their  junction.  One  of  these  ledges  is  crossed  by  the  road  some 
thirty  rods  west  from  the  ford  of  the  north  fork.  Thence  the  rock 
reaches  about  fifteen  rods  south,  with  a  width  of  one  to  two  rods; 
but  northward  its  exposures  extend  fully  an  eighth  of  a  mile,  oc- 
curring frequently  upon  a  width  of  five  to  ten  rods.  It  is  said  to 
have  no  outcrops  upon  any  of  the  stieams  of  this  vicinity.  As  this 
whole  region  is  woods,  other  outcrops  may  have  escaped  notice. 
The  rock  here  rises  in  ragged  knolls  and  small  north-to-south 
ridges,  three  to  eight  feet  above  the  general  surface,  which  is  10  to 
25  feet  above  the  north  fork.  It  is  nowhere  massively  crystalline, 
like  the  dioryte  at  ^Hhe  point ^*  near  Little  Falls;  but  is  a  dark 
schist,  having  always  a  more  or  less  distinct  lamination,  often  ir- 
regular and  contorted.    Its  strike  is  uniformly  from  northeast  to 
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«oath west,  or  within  five  degrees  of  this  ;  and  its  dip  varies  from 
vertical  to  75^  N.  W.  It  has  no  slaty  cleavage,  and  is  all  very 
compact  and  hard,  with  few  joints.  In  color  and  texture  it  is 
nearly  like  some  portions  of  the  Little  Falls  ledges.  So  far  as  ex- 
amined, it  has  no  staurolite  nor  garnet  crystals.  In  one  place  a 
specimen  was  obtained,  holding  numerous  large  pyrite  crystals, 
bat  these  are  not  generally  noticeable.  This  dark  rock  sometimes 
becomes  by  weathering  spotted  with  brown  particles  ;  and  by 
further  weathering  these  are  dissolved,  leaving  a  minutely  pitted 
surface.  Often  the  rock  includes  gray,  apparently  quartzose,  len- 
ticular masses,  a  half  to  one  inch  thick  and  four  to  twelve  inches 
kmg,  coinciding  with  the  nearly  vertical  northeast-to-southwest 
lamination.  It  has  been  slightly  quarried  by  Gilbert  T.  Smith  for 
his  mill,  situated  a  half  mile  to  the  east. 

8TKARNS  OOUKTY. 

Ashley.  The  most  northwestern  rock-outcrops  of  this  county 
are  found  in  Ashley  township,  eight  miles  west  of  Sauk  Center. 
They  lie  close  south  and  southwest  of  a  school-house  at  the  south 
side  of  Ashley  creek,  partly  iu  the  S.  W.  i  of  the  N.  W.  i  of  sec- 
tion 17,  owned  by  George  H.  Pendergast,  and  more  in  the  S.  E.  i 
of  the  N.  E.  i  of  section  18,  on  land  of  Lucas  Kells.  This  rock 
has  numerous  exposures,  the  largest  being  about  a  hundred  feet 
long,  upon  an  area  which  reaches  thirty  rods  from  east-southeast 
to  west- north  west,  their  higlit  being  from  one  to  five  feet  above 
the  general  level.  It  resembles  syenite,  but  contains  much  of  a 
light-green  mineral  (  probably  epidote ),  like  that  mentioned  in  the 
ledges  thirty  and  thirty-five  miles  farther  north,  in  Todd  and  Cass 
counties.  This  takes  the  place  of  hornblende  and  mica,  neither  of 
which  can  be  detected.  Joints  occur  from  one  to  five  or  ten  feet 
apart.  No  schistose  or  laminated  structure  was  observed.  Vein- 
like masses  of  coarsely  crystalline  orthoclase,  enclosing  small 
amounts  of  white  quartz  and  of  the  green  mineral,  occur  in  this 
rock  at  many  places,  often  extending  ten  feet  or  more,  and  vary- 
ing from  one  to  several  feet  in  width.  These  ledges  may  be  quar- 
ried for  coarse  masonry.  Their  surface  is  smoothed  by  glacial 
erosion,  but  retains  no  striae. 

Sauk  Center,  Exposures  of  rock  are  found  at  the  southwest  side 
of  the  railroad  from  an  eighth  to  a  fourth  of  a  mile  southeast  from 
Sfruk  Center  depot.  They  are  partly  upon  the  land  of  the  railroad, 
but  mostly  for  their  western  portion  upon  land  owned  by  Tobias 
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Carl.  The  largest  outcrop  is  about  fifty  rods  from  the  depot,  and  a 
hundred  feet  southwest  of  the  railroad,  coTeriug  an  area  about  six 
rods  long  from  northwest  to  southeast  by  two  to  three  rods  wide, 
and  rising  duly  one  to  two  and  a  half  feet  above  the  general  surface. 
This  ledge  has  several  distinct  varieties  of  rock.  The  greater  part 
is  a  reddish  feldspathic  gneiss,  laminated  from  northeast  to  south- 
west, or  a  similar  syenite  where  thi^  lamination  is  absent.  Masses 
a  few  feet  in  extent,  not  definitely  separated  from  the  foregoing, 
are  very  coarsely  crystalline,  flesh-colored  feldspar  and  quartz  ;  the 
latter  constitutes  about  one-fourth  part;  and  both  occur  in  crystal- 
line masses  one  to  two  inches  long.  Portions  of  this  gneiss  and 
syenite  are  porphyritic  with  feldspar  crystals  up  to  a  half  incti,  or 
rarely  an  inch,  in  diameter. 

The  most  southern  part  of  this  ledge,  extending  thirty  feet  from 
east  to  west,  and  ten  ieet  wide,  divided  from  the  last  by  a  width  of 
about  two  rods  which  is  covered  with  drift,  is  a  very  hard  and  com- 
pact, dark,  granular  rock,  perhaps  to  be  called  syenite,  in  which  the 
most  abundant  mineral  is  apparently  hornblende.  A  small  space 
of  this,  about  eight  feet  long  and  four  feet  wide,  shows  a  vertically 
laminated  structure,  curving  from  a  south  to  a  southeast  course.* 

Eight  rods  west  from  the  last  is  another  exposure  of  the 
same  hard,  dark  rock,  about  two  rods  in  extent,  not  rising  above  the 
general  level.  About  fifteen  rods  west-northwest  from  the  large 
outcrop  first  described,  another  of  similar  rock  is  found,  being 
mainl}'  gneiss,  laminated  from  northeast  to  southwest.  This  ledge 
is  about  fifty  feet  long  from  west-norlhwest  to  east-southeast,  and 
rises  from  one  to  one  and  a  half  feet  above  the  general  surface. 
Again,  some  twenty -five  rods  southeast  from  the  first  described  ex- 
posure, excavations  at  each  side  of  the  railroad,  fivj  to  HtteRii  feet 
below  the  track,  show  the  dark,  tough  hornblendic  rock,  like  its  two 
exposures  farther  west,  except  that  here  it  is  more  intersected  by 
joints,  which  are  from  one  to  six  feet  apart.  On  the  southwest  side 
of  the  railroad  this  rock  is  uncovered  for  a  length  of  a  hundred  feet; 
but  on  the  northeast  side  only  two  or  three  small  knobs  are  visible. 
None  of  the  outcrops  are  suitable  for  quarrying. 

'Melrose,  The  next  exposure  of  the  bed-rock  is  eight  miles  east- 
southeast  from  the  last,  at  Clark^s  mill,  in  Melrose.  This  mill, 
situated  on  the  south  side  of  Sduk  river  about  ten  rods  west  of  the 
bridge,  is  founded  on  a  ledge  of  very  hard,  coarse,  red  syenite, 

*  Glacial  strin?,  clearly  seen  on  the  west  part  of  this  southern  outcrop,  bear  R  40? 
£  ,  beliiK  at  right  angles  with  the  striu)  noted  in  Sauk  Rapids,  about  forty  miles  farther 
east. 
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which  also  extends  some  twenty-five  feet  from  the  mill,  half-way 
across  the  waste-way  of  the  dam. 

In  the  west  part  of  Melrose  village,  a  third  or  half  of  a  mile 
west  from  this  milK  and  on  the  level  plain  of  valley  drift,  rock 
has  been  encountered  in  attempts  to  dig  wells  at  W.  H.  Roth- 
aermers  house.  Its  depth  below  the  surface  is  about  six  feet,  and 
it  has  an  extent  of  a  hundred  feet  or  more.  A  well  blasted  into 
this  rock  supplied  the  stone  for  the  foondation  of  the  Methodist 
church  near  by.  It  is  a  dark,  unlaminated,  rather  coarsely  crystal- 
line, hornblendic  rock,  different  from  any  other  found  in  this  dis- 
trict. 

Wakefield.  Several  outcrops  of  verj'  hard,  dark  dioryte,  and  of 
coarse  syenite  occur  within  a  radius  of  a  fourth  of  a  mile  about  the 
corner  of  sections  19,  20,  29  and  30,  Wakefield.  This  is  on  the 
north  side  of  the  Sauk  river,  two  miles  east  ot  Richmond,  and  about 
twenty  miles  southeast  from  Melrose.  One  of  these  knobs  rises 
forty  feet  above  the  general  level.  The  abutments  of  the  Rich- 
mond bridge  were  quarried  at  this  locality. 

About  one  and  a  half  miles  farther  east,  near  the  center  of  sec- 
tion 21,  a  small  outcrop  of  coarse  syenite  occurs  in  and  close  south 
of  the  road,  its  length  being  four  rods  and  its  hight  three  or  four 
feet.     It  is  intersected  by  joints  at  intervals  of  two  to  six  feet. 

At  Cold  Spring,  one  and  three-fourths  miles  farther  east,  a  fine- 
grained, reddish,  much  jointed  syenite  has  abundant  outcrops,  un- 
derlying the  mill  and  dam,  and  covering  an  area  on  both  sides  of 
the  Sauk  river  equal  to  a  quarter  of  a  mile  square,  with  its  highest 
points  20  to  25  feet  above  the  river.  It  has  been  somewhat  quar- 
ried for  local  use  in  foundations,  walls,  etc. 

Rockville.  Four  miles  farther  east,  massive  outcrops  of  coarse- 
grained, gray  granite,  containing  black  mica,  which  weathers  to 
yellow,  occur  near  Rock vi lie.  The  most  prominent  mass  of  this 
rock  is  at  the  east  side  of  Mill  creek,  a  quarter  of  a  mile  south  of 
Rockville  mill,  forming  a  knob  forty  or  fifty  rods  in  length  and 
breadth  and  fifty  feet  high.  This  rock  is  very  free  from  joints  or 
seams,  being  sometimes  unbroken  for  thirty  or  forty  feet.  Other- 
wise it  appears  to  be  well  adapted  for  quarrying,  to  supply  stone 
for  heavy  masonry,  as  bridge  piers  and  abutments.  Two  other  ex- 
posures of  this  rock  are  found  a  quarter  of  a  mile  northeast  from 
this  mill.  The  most  southerly  of  these,  situated  east  of  the  road, 
covers  some  thirty  rods  square,  and  rises  about  fort}' feet  above  the 
river  ;  and  the  second,  less  than  an  eighth  of  a  mile  farther  north, 
crossed  by  the  road,  and  lying  mostly  between  the  road  and   the 
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river,  covers  an  area  30  by  20  rods  ia  extent,  and  rises  20  to  80 
feet  above  the  river.  Both  consist  of  massive,  rjunded  ledges^ 
with  few  seams  or  joints,  which  are  often  twenty  to  thirty  feet 
apart.* 

Saint  Joseph.  In  the  N.  E.  i  of  section  26  of  this  township, 
nearly  four  miles  northeast  from  Rockville,  massive,  coarse-grained, 
gray  syenite  or  granite,  closely  like  that  of  Rockville,  is  exposed  on 
the  land  of  Fred  Schilplin,  about  an  eighth  of  a  mile  southeast  from 
his  house.  It  forms  a  rounded  outcrop  some  twenty  rods  broud, 
rising  ten  feet  above  the  general  level,  its  hight  above  the  Sauk 
river,  three-fourths  of  a  mile  to  the  northwest,  being  about  35 
feet.  This  ledge  has  few  joints,  one  space  fifty  feet  square  being 
without  a  seam. 

One  and  a  half  miles  west-southwest  from  the  last,  an  exposure 
of  rock  is  reported  in  section  27,  on  land  of  T.  S.  Staples,  at  the 
east  side  of  Sauk  river,  above  which  it  is  said  to  rise  five  to  ten 
feet,  covering  an  acre  or  more. 

Saint  Augusta,  Granite,  containing  flesh-colored  feldspar  and 
black  mica,  is  exposed  near  the  middle  of  section  19,  Saint  Augustai 
about  a  fourth  of  a  mile  west  of  Luxemburg  post-office  and  St. 
WendePs  church.  This  is  four  miles  east-southeast  from  Rock- 
ville and  eight  miles  south-southwest  fromSaiut  Cloud.  It  lies  on 
the  west  side  of  a  slough,  above  which  it  rises  15  to  20  feet,  its  ex- 
tent being  about  twenty  rods.  It  is  divided  by  joints  three  to 
fifteen  feet  apart ;  the  course  of  their  principal  system,  nearly  ver- 
tical, is  from  northwest  to  southeast. 

Saint  Cloud.  This  township  has  many  exposures  of  these  rocks, 
principally  syenite. 

In  the  N.  E.  i  of  section  32  a  reddish  gray  syenite  or  granite, 
and  in  the  N.  W.  i  of  section  33  a  very  dark  syenite,  containing  a 
large  proportion  ol  hornblende,  form  quite  extensive  outcrops,  in 
each  case  covering  an  area  equal  to  a  quarter  of  a  mile  square.  An 
eighth  of  u  mile  west  of  the  road,  these  rounded  hillocks  of  rock 
rise  20  to  25  feet  above  the  general  level;  and  close  east  of  the 
road  and  for  an  eighth  of  a  mjle  or  more  from  it,  their  hight  is 
five  to  ten  feet.  About  forty  rods  farther  north,  the  ruad  goes  by 
ledges  of  syenite  nearly  like  that  of  the  quarry  at  Sauk  Rapids. 
These  are  probably  in  the  southeast  corner  of  section  "^9  ;  they    lie 

*  These  and  nearly  all  the  ledf^es  of  eastern  Stearns  county  are  planed  and  worn  to 
a  smooth  surface  by  the  ice-sheet;  but  none  of  them,  so  far  as  seen  in  this  survey,  retain 
glacial  striffi,  because  of  the  slifrht  disintegration  wrought  upoq  their  surface  by  rains  aa(| 
frosts. 
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close  west  of  the  road,  above  which  they  rise  15  to  20  feet.  The 
next  two  miles  to  the  north  and  northwest  have  abundant  out- 
crops of  gray  and  reddish  syenite,  of  which  the  following  is  a  list 
in  part. 

On  land  of  Jacob  Streitz,  in  the  N.  W.  i  of  the  N.  E.  i  of  section 
28,  considerable  quarrying  has  been  done,  forty  cords  or  more  of  the 
stone  having  been  sold  for  masonry  in  Saint  Paul.  This  is  an 
excellent  gray  syenite,  rising  about  ten  feet  above  the  general  snr- 
&ce,  well  adapted  for  supplying  dimension  stone.  It  is  near  the 
eastern  side  of  this  tract  of  abundant  ledges  ;  and  the  hills  one  to 
one  and  a  half  miles  east  and  northeast,  rising  50  to  75  feet  higher 
and  125  to  150  feet  above  the  Mississippi  river,  are  morainic 
drift. 

A  quarter  of  a  mile  west  of  the  last,  on  land  of  Louis  Hohmann, 
in  the  N.  i  ot  the  N.  W.  i  of  section  28,  ledges  of  the  same  rock 
as  the  last  cover  two  or  three  acres,  rising  about  five  feet  above  the 
general  level  of  the  surrounding  modified  drift.  Some  quarrying 
has  also  been  done  here. 

On  land  of  Ferdinand  Hirtraann,  in  the  north  edge  of  the  N.  E. 
i  of  section  29,  he  has  quarried  during  several  years,  in  two  low  out- 
crops of  syenite,  selling  the  stone  for  $3  per  cord  at  SaintCloud.  Tne 
southwestern  outcrop,  six  rods  square,  is  a  somewhat  coarse-grained, 
reddish  syenite,  divided  by  joints  from  one  to  eight  feet  apart.  The 
other  ledge,  fifteen  rods  north-northeast  from  the  last,  is  about  ten 
rods  long  from  west  to  east  by  six  rods  wide.  This  is  mainly  red 
syenite  like  the  former,  but  includes  a  large  mass,  occupying  an 
area  about  four  rods  square,  of  finer-grained,  bright  gray  syenite, 
containing  occasional  scales  of  black  uiica.  At  its  border  a  gradual 
change  of  color  takes  place  from  the  gra}'  to  the  red. 

An  area  of  several  acres  of  reddish  syenite,  like  that  of  the  last 
localities,  begins  thirty  or  fDrty  rods  northwesterly  from  the  last, 
and  reaches  a  sixth  of  a  mile  or  more  northward.  This  is  on  land  of 
Matthias  Leim,  in  the  S.  i  of  the  S.W.i  of  section  20,  and  of  Nicho- 
las Scheuer  in  the  north  half  of  the  same  quarter-section.  It  rises 
in  rounded  hills  and  knolls  30  to  50  feet  above  the  lowland  east- 
ward. 

About  forty  rods  northwest  from  the  last,  in  the  N.  W.  i  of  the 
8.  W.  i  of  this  section  20,  owned  by  Nicholas  Scheuer,  gray  syen- 
ite, closely  like  that  of  Streitz  and  Hohmann,  and  of  Hartmann^s 
northern  quarry,  forms  a  hill  which  covers  six  or  eight  acres  and 
rises  50  feet  above  the  general  surface.  It  is  smoothly  glaciated, 
but  retains  no  clear  striae.     This  rock  has  few  joints,  sometimes 
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none  for  an  extent  of  thirty  feet.  Here  and  upon  many  of  the 
led^^es  of  this  region  a  scale  of  rock  a  fourth  to  a  half  of  an  inch 
thick,  has  become  separated  or  is  easily  separable  from  the  surface 
by  weathering.  In  some  places  this  might  be  attributed  to  forest 
or  prairie  fires,  which  seem  often  to  have  produced  such  scaling; 
but  here  it  is  notably  exhibited  on  bare  ledges  six  rods  or  more  in 
extent. 

Within  a  mile  westerly  are  many  lower  outcrops  of  this  syenite, 
rising  10  to  20  feet  above  the  average  of  the  vicinity.  Good  loca- 
tions for  quarrying  are  reported  on  the  land  of  William  B'sinius, 
in  the  S.  £.  i  of  section  19,  and  of  Jacob  Hiltimes  in  the  west  half 
of  this  section. 

The  red  syenite  continues  from  the  ledges  owned  by  Hartmann 
and  Leim  northerly  to  the  land  of  the  Saint  Cloud  Granite  Minuiac- 
tnring  Co.,  L.  A.  Evans,  agent.  This  is  the  N.  W.  i  of  the  S.  W. 
i  of  section  17,  where  excellent  quarrying  stone  is  found.  A  few 
years  ago  a  block  of  this  red  syenite  was  obtained  for  a  monument 
pedestal,  which  had  been  sought  but  could  not  be  supplied  (so  re* 
ported)  from  the  famous  quarries  of  similar  stone  at  Aberdeen, 
Scotland.  The  size  of  this  block  was  7  feet  square  by  2i  feet  high, 
its  weight  being  ten  tons.  It  was  cut  and  polished  in  Saint  Cloud, 
and  was  sold  in  Chicago  for  about  $800.  This  quarry  has  not  been 
worked  for  the  past  two  or  three  years. 

Excellent  localities  for  quarrying  the  same  red  syenite  also  occur 
within  a  half  mile  west  and  southwest  from  the  last,  in  the  S.  E.  i 
of  section  18,  owned  by  H.  C.  Waite,  and  in  the  N.  W.  i  of  sec- 
tion 19.  Some  of  these  localities  also  yield  gray  syenite,  and  that 
which  is  gray,  tinted  reddish. 

Syenite  outcrops  in  the  N.  W.  i  of  section  17,  at  the  northwest 
side  of  the  road  about  a  half  mile  west  of  John  BeckerV  Its  ex- 
tent is  about  fifteen  by  ten  rods,  and  its  hight  is  some  twenty  feet 
above  the  adjoining  lowland  and  river,  an  eighth  of  a  mile  west, 
and  eight  feet  above  the  road.  This  ledge  exhibits  some  marks  of 
water-wearing.  A  system  of  nearly  vertical  joints  crosses  it  from 
north  to  south,  varying  from  six  inches  to  four  feet  apart;  and 
others,  less  conspicuous  and  less  numerous,  extend  from  east  to 
west. 

The  only  exposure  of  rock  beside  the  Mississippi  river  in  this 
county  below  the  Saint  Cloud  bridge,  is  about  a  half  mile  south  of 
the  state  normal  school,  at  C.  Bridgeman^s  steam  saw-mill  and  for 
twenty  rods  to  the  south.     It  is  coarse  gray  syenite,  with  joints 
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ten  to  twenty  feet  apart,  and  forms  small  ledges  five  to  ten  feet 
aboTe  the  river. 

Fifteen  to  twenty  rods  south  from  the  west  end  of  the  Sauk 
Rauids  bridge,  is  a  ledge  of  porphyritic,  gray  syenite,  consisting 
mostly  of  feldspar,  with  about  a  fourth  part  of  quartz,  and  includ* 
ing  some  hornblende  and  rare  grains  of  mica.  it  rises  some  five 
feet  above  the  river,  and  is  traversed  by  nearly  vertical  joints  one 
to  eight  feet  apart.     It  has  been  slightly  quarried. 

Le  Sauk.  In  this  township,  situated  next  north  of  S  tint  Cioui, 
these  crystalline  rocks  are  exposed  upon  the  lowest  mile  of  Watab 
river,  and  at  several  places  within  three  miles  thence  north-north- 
west. The  grist-mill  and  its  dam,  owned  by  J.  B.  Sartell  & 
Sons,  on  the  Watab  river,  about  a  third  of  a  mile  above  its 
mouth,  are  founded  on  gray  syenite.  This  is  exposed  to  view  only 
on  the  south  side  of  the  river,  under  the  foundatioa  of  the  north  side 
of  the  mill,  rising  a  few  feet  above  the  water  of  the  flume  below 
the  dam.  It  wasquairied  for  this  mill,  and  is  a  desirable  building 
stone. 

Mr.  Sartell  owns  another  quarry  a  half  mile  northwest  from  this 
mill,  covering  several  acres  and  rising  twenty  feet  above  the  gen- 
eral level.  It  is  in  or  near  the  S.E.  i  of  section  17.  This  has  a  more 
reddish  tint.  Quarrying  has  been  done  here  more  or  less  during 
the  past  ten  years,  perhaps  yielding  quarried  stone  to  the  value  of 
$10*X)  in  all,  only  for  use  in  this  vicinity. 

A  third  of  a  mile  east  of  the  last,  in  the  south  part  of  section  16, 
is  another  outcrop  of  rock,  similar  to  that  at  tlie  grist  mill.  Tuis 
covers  about  two  acres.  It  has  a  low  smoothed  surface,  not  much 
above  the  general  level. 

Another  ledge  of  similar  syenite  or  granite  is  seen  at  the  west 
side  of  the  road,  east  of  the  north  part  of  Clark  lake,  in  the  south 
half  of  section  8.  This  also  covers  two  acres  or  more,  its  hiaht 
being  about  ten  feet. 

On  or  near  the  east  line  of  section  9,  a  rock-outcrop,  said  to  be 
coarse-grained  and  of  iron-rusty  color,  covers  several  acres  and  rises 
seme  fifty  feet  above  the  Mississippi  river,  which  is  ten  or  twenty 
rods  farther  east. 

Reddish  fine-grained  syenite  has  been  somewhat  quarried  for 
local  use,  in  or  near  the  N.  E.  i  of  the  N.  E.  i  of  section  7,  on 
land  of  D.  B.  Searle.  Farther  northwest,  near  the  center  of  sec- 
tion 6,  similar  rock  has  outcrops  at  many  places  along  a  dii^tance 
of  about  half  a  mile  from  east  to  west,  not  extending  into  Saint 
Wendel  township. 
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Brockway,  A  niediiim-graiDed,  gray  granite  or  syenite,  contain- 
ing garnets  a  fourth  of  an  inch  in  diameter,  is  exposed  on  the  N. 
W.  i  of  section  33,  in  the  southeast  part  of  Brockway,  on  land 
of  William  Gordon,  about  a  quarter  of  a  mile  west  from  the  road 
and  from  his  house.  It  shows  only  a  smooth  flat  surface,  ten  by 
fifteen  feet  in  extent,  not  rising  above  the  general  level. 

Rock  is  also  reported  to  occur  in  the  west  shore  of  the  Missis- 
sippi river,  about  fifteen  rods  south  from  the  northeast  corner  of 
this  section  33.  The  rock  is  exposed  also  in  the  east  bank  and  in 
the  channel  of  the  river,  but  its  outcrops  rise  only  two  or  three 
feet  above  extreme  low  water.  This  is  about  a  mile  north  of  the 
high  hills  of  rock  at  the  east  side  of  the  river  in  Watab. 

SHEBBUBNB   COUNTY. 

The  principal  quarries  of  the  district  here  reported  are  near 
Saint  Cloud,  but  are  situated  on  the  opposite  side  of  the  Missis- 
sippi, in  Sherburne  and  Benton  counties.  In  their  order  from 
south  to  north,  these  quarries  are  in  Havon,  the  northwest  town- 
ship of  Sherburne  county,  and  in  Sauk  Rapids  and  Watab,  the 
townships  which  succeed  next  to  the  north,  lying  in  Benton 
county,  all  bounded  by  the  Mississippi  river  on  the  west. 

Haven,  The  most  southern  rock-outcrop  is  in  the  S.  i  of  the 
S.  W.  i  of  section  17,  four  miles  southeast  of  Saint  Cloud,  and 
about  two-thirds  of  a  mile  west  of  the  Saint  Paul,  Minneapolis  & 
Manitoba  railway.  It  is  owned  by  Robbers  &  Barthelemy,  and  was 
by  them  leased  in  May,  1881,  for  two  years,  with  privilege  to  ex- 
tend the  lease  three  years  more,  to  the  firm  of  Saulpaugh  &  Co., 
of  Rock  Island,  Illinois,  who  are  contractors  for  building  the 
bridge  for  the  Northern  Pacific  railroad  across  the  Missouri  river 
at  Bismarck.  They  have  also  leased  quarries  in  Watab  for  this 
bridge,  which  in  its  abutments  and  four  piers  requires  7000  cubic 
yards  of  cut  stone.  The  outcrop  has  an  area  of  four  or  five  acres, 
being  about  thirty  rods  across,  and  rises  with  a  rounded,  smooth 
surface  of  bare  rock  ten  to  fifteen  feet  above  the  surrounding  prai- 
rie of  nearly  level  modified  drift.  Hence  it  is  often  called  the 
"rocky  island"  or  ** rocky  point."  About  ten  rods  west  of  the 
main  outcrop  is  another  of  small  extent. 

This  rock  is  a  coarse-grained  syenite,  of  whitish  gray  color,  with 
dark  blotches  of  hornblende.  It  is  evidently  a  stone  of  great 
strength  and  durability.  The  first  quarrying  at  this  point  was  by 
Daniel  Burns,  of  Sauk  Rapids,  in  1879,  supplying  stone,  some  600 
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cubic  yards,  at  price  of  about  $9,000,  for  the  Mississippi  river 
bridge  of  the  Chicago,  Milwaukee  &  Saint  Paul  railway  on  the 
short  line  between  Saint  Paul  and  Minneapolis.'*' 

Two  miles  north  from  the  foregoing  and  the  same  distance 
southeast  from  Saint  Cloud,  are  the  quarries  of  Breen  &  Young, 
situated  close  west  of  the  railroad,  nearly  on  the  line  between  the 
S.  E.  i  o\  section  6,  and  the  N.  E.  i  of  section  7,  Haven.  The 
rock  here  has  frequent  exposures  along  a  distance  of  nearly  a  half 
mile  from  the  quarry,  to  the  southeast  and  northwest,  rising  five  to 
twenty  feet  above  the  adjoining  marshy  lowland.  On  the  south 
and  southwest  side  it  is  covered  by  morainic  drift,  which  forms  a 
ridge  40  to  50  feet  high  and  of  irregular  contour,  reaching  from  the 
railroad  westward  through  section  7.  Most  of  these  ledges  are  a 
gray  syenite  of  fine  grain  and  uniform  texture,  well  suited  for 
building  purposes.  It  is  used  in  the  corners,  steps  and  trimmings 
of  the  United  States  custom  house  and  post  offije,  in  Saint  Paul. 
Breen  &  Young  employ  about  twenty-five  men  here  in  quarrying. 
The  greater  part  ot  their  stone-cutting,  especially  for  ornamental 
work,  is  done  in  their  shops  at  Saint  Paul.  Their  quarry  of  this 
syenite,  commonly  called  granite,  has  been  wrought  since  1868  ; 
the  extent,  of  the  principal  excavation  is  about  250  by  200  feet,  and 
its  depth  is  mostly  from  four  to  six  feet.  About  thirty  rods  west 
of  this  opening  is  an  area  of  reddish  syenite,  which  has  been 
slightly  quarried.  The  same  color  is  also  seen  in  small  outcrops  a 
sixth  of  a  mile  farther  north  beside  the  railroad. 

In  Haven  and  generally  through  Benton  and  Stearns  counties, 
this  belt  of  crystalline  rocks  consists  mainly  of  syenite,  which 
differs  from  true  granite  in  containing  the  mineral  hornblende  in- 
stead of  mica,  both  being  otherwise  alike  composed  of  quartz  and 
feldspar.  The  three  ingredients  of  each  occur  in  crystalline  grains; 
and  no  schistose  or  laminated  structure,  and  consequentiv  neither 
dip  nor  strike,  are  observable.  The  common  species  of  feldspar 
present  in  these  granites,  syenites,  gneisses  and  schists,  is  ortho- 

clase. 

Note.  These  are  the  only  exposures  of  rock  in  place  in  Sherburne  county. 
Principally  the  surface  of  this  county  is  the  stratified  sand  and  gravel  of  the 
moditied  drift,  bearinir  a  thin  forest  growth  in  which  black  and  bur  oaks  are 
the  most  abundant  species.  (Comparatively  small  areas  ur  belts  are  composed 
of  till,  or  intermixed  clay,  sand,  gravel  and  boulders,  unstratified.  The 
boulders  are  mostly  syenites,  granites,  and  crystalline  schists,  with  occasional 
pieces  of  limestone  In  size  they  are  mostly  les-*  than  tiye  feet  in  diameter,  atid 
bonldei  8  more  than  ten  feet  in  diameter  are  very  rare  in  nearly  all  parts  of 

**  No  boaldera  are  seen  on  the  surface  of  this  ledg^e ;  and  thoug^h  it  is  wholly  moutonned, 
or  smoothly  planed  and  rounded  by  glacial  erosion,  no  distinct  striae  were  found. 


112  ELEVENTH  AKKdAL  REPORT. 

Minnesota.  One  of  the  largest  found  in  this  state  is  the  '^big  rock,"  situated 
on  land  of  Peter  E.  Clarity,  in  the  N.  W  }  of  th**  S.  W  J  of  section  7,  Palmer, 
six  miles  east  irom  Breen  &  Yonng's  quarry.  The  dimension  of  this  mass  is 
about  "20  by  35  feet,  and  it-  hight  is  20  or  25  feet  It  probably  also  reaches 
several  feet  below  the  surface,  from  which  it  rises  perpendicularly  on  all  sides. 
This  boulder  \a  dark  mica  schist,  varying  to  gneiss,  coarsely  laminated,  with 
much  biuck  mica  and  many  minute  garnets,  and  containing  in  some  portions 
whitish  feldspathic  layers  from  a  quarter  of  an  inch  to  two  or  three  inches  in 
thickness  \-  rom  ii  numerous  fragments,  three  to  ten  or  twelve  feet  long.have  been 
riven  off  by  frost,  especially  on  its  northwest  side-  It  lies  on  a  southwes  erly 
sloping  swell  of  till  which  forms  part  of  a  morainic  belt,  20  to  50  feet  above  the 
general  level,  extending  from  section  9,  Palmer,  west  to  section  7,  Haven. 
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Sauk  Rapids,  This  township  has  many  outcrops  of  rock.  The 
qnarry  which  has  been  longest  worked  and  yields  the  best  stone, 
a  fine-grained  gray  syenite,  especially  adapted  for  ornamental  use 
and  for  cemetery  monuments,  is  situated  nearly  in  the  i^enter  of 
the  village  of  Sauk  Rapids.  It  was  first  opened  by  Mr.  F.  A. 
Fogg,  in  M>4y,  1867,  and  was  worked  by  him  four  years.  It  is  now 
owned  by  Collins,  Mitchell  &  Searle.  of  Saint  Cloud,  and  within 
the  past  three  years  has  been  leased  and  worked  by  Messrs.  Burns, 
Reeder  and  Robinson,  who  cut  and  polish  the  8tone  near  the 
quarry.  The  excavation  is  about  150  by  100  feet  in  extent,  and 
five  to  seven  feet  deep.  The  sales  are  about  $2,000  annually,  and 
have  varied  from  $500  to  $10,000  a  year.  In  Minneapolis  the  tow- 
ers of  the  suspension  bridge  and  the  city  hall  are  trimmed  from 
this  quarry,  the  rest  being  Trenton  limestone.  In  Saint  Paul  the 
wholesale  hardware  store  of  Nicols  &  Dean  is  built  from  this  quar- 
ry, except  the  columns  and  buttresses,  which  are  from  Watab.  In 
Milwaukee  this  quarry  supplied  the  polished  front  of  the  Mitchell 
Bank  building,  some  of  the  slabs  used  beings  11  ieet  by  3  by  1  loot 
in  dimension.  The  Iowa  state  capitol  at  Des  Moines,  recently 
built,  took  part  of  its  stone  for  trimmings  from  here,  some  of  the 
pieces  measuring  10  by  2i  by  2  feet.  This  syenite  is  closely  like 
that  of  Breen  &  Young's  quarry  in  Haven. 

A  coarser  syenite  is  exposed  about  a  quarter  of  a  mile  farther 
west,  at  the  east  end  of  the  Sauk  Rapids  bridge  and  dam, which  are 
founded  in  part  upon  this  rock.  Its  outcrop,  coarsely  porphyritic, 
a  few  rods  south  of  the  west  end  of  this  bridge,  is  described  on  a 

*  The  drift  in  this  county  is  fccneralty  till,  having  a  moderately  undulating  or  rolling 
contour,  with  no  con.spicudus  elevations,  but  risinj;  iii  K^ntle  Hvrells  4 1  to  GO  feet  above  the 
streams  Itistmuiiiy  covered  with  henvy  timber,  all  of  <tcciduous  species,  excepting  in 
the  north  and  east  portions  of  Alberta,  which  have  a  good  growth  of  white  pine.  Upon 
the  greater  part  of  the  county  the  bed-rocks  are  wliolly  covered  by  the  drift. 


STATE  GEOLOGIST.  113 

preceding  page,  with  the  other  rock  exposures  of  Saint  Cloud, 
Stearns  county. 

The  fall  in  the  Mississippi  here  in  about  one  mile,  from  the  mouth 
of  the  SaiTk  river  to  Maple  island,  is  22  feet,  from  992  to  970  feet 
above  the  sea.  Its  channel  is  strown  with  boulders,  but  has  no  ex- 
tensive exposures  of  solid  rock. 

About  a  mile  east  from  Sauk  Rapids,  in  the  N.  W.  i  of  section 
24  of  this  township,  an  outcrop  of  reddish,  rather  fine-grained  sy- 
enite occurs  in  a  swampy  depression,  some  twenty- five  rods  south 
of  the  Giltpanton  road.  Its  area  reaches  about  twenty  rods  from 
north  to  south  and  is  about  ten  rods  wide,  with  a  hight  of  two  to 
five  feet.  This  rock  is  traversed  by  joints  from  one  to  tenor  fifteen 
feet  apart.     Its  surface  is  smoothly  glaciated  but  retains  no  striae. 

An  exposure  of  gray  syenite  occurs  in  the  S.  W.  i  of  section  13 
of  this  township,  on  land  of  Robert  W.  Leyerly.  Its  extent  is 
about  50  by  30  feet,  with  hight  of  three  feet  above  the  adjoining 
marshes.    It  is  crossed  by  joints  two  to  eight  feet  apart. 

In  the  N.  W.  i  of  section  13,  on  land  of  the  E.  D.  Learned  es- 
tate a  coarse-grained  reddish  syenite,  with  large  proportion  of 
feldspar,  covers  an  area  thirty  rods  or  more  in  length  toward  the 
west- north  west,  averaging  eight  rods  in  width.  Its  higher  por- 
tions are  four  to  seven  feet  above  the  marsh  which  mainly  sur- 
rounds it.  This  rook  is  very  mjissive,  extending  in  some  places 
thirty  to  forty  feet  witiibut  a  joint.  It  is  cut  by  a  trap  dike,  the 
ordinary  dark  and  tough  doleryte,  one  to  one  and  a  half  feet  wide, 
and  reaching  within  view  about  fifty  feet  from  east  to  west. 

Extensive  outcrops,  partly  of  coarse-grained  reddish  syenite,  and 
partly  of  finer-grained  gray  syenite,  of  which  the  latter  has  been 
considerably  quarried,  occur  on  the  N.  E.  i  of  section  14,  on  land 
of  Joseph  Moody  ;  covering  some  thirty  acres  and  rising  25  feet 
above  the  adjoining  swamps,  or  75  to  lOi)  feet  above  the  Missis- 
sippi. This  rock  is  mostly  divided  by  joints  from  six  inches  to 
five  feet  apart.* 

Syenite  nearly  like  the  coarse  reddish  portion  of  the  last  or  that 
described  in  the  N.  W.  i  of  section  13,  occurs  aUo  at  several  places 
in  the  S.  E.  i  of  section  11,  on  land  of  William  Kouts.  Its  most 
northerly  exposures  are  about  sixty  rods  north  of  the  south  line  of 
the  section,  and  do  not  rise  aSoye  the  general  level  of  the  surround- 
ing marshy  land.     A  smooth  surface  of  this  rock,  about  fifty  feet 

*  In  several  plaoea  on  this  qii  irter-section  distinct  glacial  striaa  were  observed,  bearing 
&  4V  io  5u*   W.,  by  the  truo  meridian.    At  anoiher  point,  a  few  rods  from  these,  their 
course  is  S.  IS'  W.    On  the  other  ledges  of  this  township  before  described,  these   marks 
have  been  effaced  by  weathering. 
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across,  being  the  largest  patch  seen  here,  has  no  joint  or  seam.  An 
outcrop  of  this  rock  about  a  hundred  feet  square,  lying  some  forty 
rodi  south-southwest  from  this,  upon  the  same  quarter-section  and 
three  to  ten  rods  north  of  its  south  line,  rises  five  feet«above  the 
general  level  and  is  divided  by  j  )ints  three  to  eight  feet  apart, 
mostly  running  north  and  south,  with  others  less  numerous  from 
east  to  west. 

In  the  N.  E.  i  of  the  N.  W.  J  of  section  11,  owned  by  Collins, 
Mitchell  &  Sdarle,  and  in  the  adjoining  N.  i  o^  the  N.  E.  i  of  the 
same  section,  owned  by  E.  E.  Beal,  are  large  exposures  of  red  syen- 
ite, which  has  been  quarried  somewhat.  It  covers  about  ten  acres, 
and  rises  ten  to  twenty  feet  above  neighboring  depressions.  At 
the  quarry  it  is  distinctly  red  near  the  surface,  but  gradually 
changes  to  gray  at  a  depth  of  three  or  four  feet.  It  is  rather  coarse 
in  grain.  Feldspar,  quartz  and  hornbUude  are  all  present  in  con- 
siderable amount,  the  feldspar  being  about  half  of  the  whole.  This 
rock  is  very  missive,  sometimes  extending  a  hundred  feet  without 
a  joint.  The  distance  to  the  railroad  is  one  and  a  half  miles,  and 
to  Sauk  Rapids,  two  and  a  half  miles.* 

Watab.  The  southern  two  miles  of  this  township,  to  a  distance 
of  three  miles  from  the  Mississippi,  have  many  outcrops  of  these 
crystalline  rocks,  mainly  of  syenite,  which  presents  varieties  simi- 
lar to  those  described  in  Sauk  Rapids. 

In  the  N.  W.  i  of  section  35,  about  one-third  of  a  mile  east  of 
Watab  station,  is  the  quarry  of  Talcott,  Castle  &  Co.,  which  was 
worked  by  them  in  1871  with  forty  men,  drawing  the  stone  six 
miles  to  Sauk  Rapids,  then  the  end  of  the  railroad.  This  stone 
was  mostly  used  for  buildincrs  in  Chicago,  which  were  destroyed  in 
the  great  fire  of  October,  1871.  It  has  been  much  used  lor  ceme- 
tery work,  as  monuments  and  bases.f 

About  a  half  mile  farther  east,  in  the  N.  E.  i  of  this  section  35, 
is  the  quarry  owned  by  H.  D.  Guruey,  of  Saint  Paul,  which  was 
opened  and  considerably  worked  in  1871  and  1875.  From  that 
time  it  remained  idle  till  1881,  when  it  was  leased  to  Saulpaugh 
&  Co.,  by  whom  it  was  operated  with  from  fifty  to  a  hundred  men, 
including  quarrymen  and  cutters,  the  stone  being  used  with  that 
quarried  by  them  in  Haven,  as  before  stated,  for  the  Northern 
Pacific  bridge  at  Bismarck.  This  exposure  includes  three  distinct 
varieties  of  syenite:    gray,  coarse-grained,  which   makes   up   the 

*  Glacitil  ntriiB.  seen  at  a  do^en  pi 'ices  upon  thh  outcrop,  boar  quite  uniformly  S.  60°  W., 
rcfurretl  u>  ilmtruo  mor.diati.  vtiryinic  rtircly  to  S  i't^\V.  and  S.  55^W. 
t  QIacial  stria)  were  observed  here,  bearinip  S.  IS**  W. 
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greater  part  of  the  stone  quarried;  gray,  finer-grained;  and  red- 
dish, with  grains  of  intermediate  size.  These  kinds  of  rock  lie  in 
contact,  showing,  at  least  in  some  portions  of  the  quarry,  no  grad- 
ual transition  but  an  abrupt  change  at  a  definite  line.  A  branch 
track,  a  mile  in  length,  was  laid  from  the  railroad  to  this  quarry 
in  May,  1881. 

Extensive  ledges  of  similar  rock  lie  in  the  S.  E.  i  of  section  36. 
In  the  north  part  of  section  34,  on  land  of  Joseph  Campbell, 
are  also  large  exposures  of  syenite  of  excellent  quality,  but  not 
yet  quarried,  except  to  supply  a  block,  3  by  H  by  1  foot  in  size, 
polished  on  one  side,  which  was  sent  to  the  Gentenuial  Exposition. 
The  highest  points  of  the  foregoing  ledges  rise  10  to  20  feet 
above  the  a/erage  of  the  adjoining  land,  or  75  to  100  feet  above 
the  Mississippi  river,  which  here  is  1,0U0  feet  above  the  ocean. 

Prominent  knobs  of  syenite,  mostly  reddish  and  somewhat  porphy- 
ritic,  and  often  darker  and  finer-grained  than  the  preceding,  some- 
times in  appearance  approaching  trap,  dikes  of  which  are  also  pres- 
ent, occur  in  section  27,  between  the  railroad  and  the  river,  a  half 
to  one  mile  north  from  Watab  station.  At  each  side  of  the  river 
road  its  elevations  are  40  feet  above  the  road  and  75  to  90  \'eet  above 
the  river.  One  of  these  hills  of  rough,  bald  rock  (called  by  School- 
craft the  Peace  rock)  rises  in  moderate  slopes  directly  from  the  riv- 
er's edge  about  a  half  mile  south  from  the  mouth  of  Little  Rock 
creek,  which  was  so  named  because  of  these  ledges. 

Prospecting  for  gold  was  undertaken  here,  some  fifteen  years 
ago,  by  Major  T.  N.  Newson,  sinking  a  shaft  about  ten  feet.  This 
is  close  southeast  of  the  river  road,  near  the  center  of  section  27. 
It  is  some  40  feet  above  the  river,  with  a  depression  on  the  east, 
separating  it  from  a  hill  about  75  feet  high  a  sixth  of  a  mile  east. 
The  vein  explored  is  quartz,  one  to  eight  inches  thick,  dipping 
80^  S.  E.  The  east  wall  of  this  vein  is  dark  and  tough  trap;  and 
its  west  wall  is  a  porphyritic,  reddish  syenite. 

A  small  outcrop,  twenty-fire  or  thirty  feet  across  and  some  15 
feet  high,  lies  in  the  N.  W.  i  of  section  26,  a  short  distance  east 
from  the  railroad  and  highway.  Beyond  this  northward  the  only 
other  rock-exposure  known  in  this  county  near  the  Mississippi 
river  is  a  small  and  low  outcrop  in  its  bank,  of  a  tough,  close- 
grained,  hornblendic  rock,  occurring  about  a  mile  farther  north, 
opposite  to  the  northeast  corner  of  section  33,  Brockway,  Stearns 
county. 

Giimanton.    The  only  ledges  that  remain  to  be  described  in 
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Benton  cotinty  are  in  ita  central  and  northeastern  portions,  with- 
in Gilmanton  and  Alberta  townships. 

In  the  S.  E.  i  of  the  S.  W.  i  of  section  18,  Oilmanton,  on  land 
of  Clement  Teller,  about  twelve  rods  west  of  the  road,  reddish 
syenite,  mostly  in  large  fractured  blocks,  is  exposed  at  the  south 
side  of  a  small  brook,  upon  an  area  two  or  three  rods  in  extent. 

About  three-fourths  of  a  mile  west  from  this,  similar  rock  is  said 
to  outcrop  on  the  east  side  of  the  Elk  river  and  in  its  channel, 
rising  about  ten  feet  above  the  river  and  extending  six  or  eight 
rods. 

Alberta.  At  the  end  of  the  portion  of  the  old  state  road  which 
had  its  timber  cleared  off,  this  being  at  the  middle  of  the  north 
side  of  section  20,  in  the  east  township  of  Alberta,  the  most  north- 
eastern of  the  county,  this  road  crosses  an  exposure  of  rock  which 
has  an  extent  of  about  twenty-five  rods  from  north  to  south,  and 
is  some  fifteen  rods  wide.  The  quarter-section  stake  is  about  five 
rods  east  from  the  north  part  of  this  led^e,  which  extends  into  the 
edge  of  section  17,  but  lies  mainly  in  the  N.E.  i  of  the  N.W.  i  of 
section  20,  on  land  of  Charles  A.  Oilman,  of  Saint  Cloud.  The 
northeast  part  of  this  outcrop  contains  a  dike  of  trap,  dark  with 
whitish  spots,  seen  along  a  distance  of  thirty  or  forty  feet  and 
varying  from  eight  to  eighteen  inches  in  width.  Its  course  in  the 
east  part  of  its  visible  extent  is  S.  60^  W.;  but  it  is  changed  beyond 
to  about  due  west.  South  of  this  dike  the  rock  is  a  coarse-grained, 
reddish  syenite,  composed  mostly  of  feldspar,  with  perhaps  one- 
fourth  part  quartz.  On  the  north  side  of  the  dike  the  texture  of 
the  rock  is  very  different,  though  its  mineral  composition  may  be 
nearly  the  same.  Here  it  is  very  fine-grained,  and  is  much  more 
traversed  by  joints,  which  are  usually  only  one  to  two  feet  apart, 
dividing  tiie  rock  into  rhomboidal  masses.  These  diverse  rocks, 
definitely  divided  at  this  dike,  appear  to  form  respectively  the  south 
and  north  parts  of  this  outcrop.  Other  ledges  of  syenite  are  re- 
ported within  a  mile  northward,  in  section  17  and  the  N.  E.  i  of 
section  J  8. 

About  four  miles  east  from  the  last,  in  the  N.W.  i  of  section  24 
of  the  same  township,  several  expo^^ures  of  coarse-grained  reddish 
syenite  occur  in  the  banks  and  bed  of  the  West  branch  of  Rum 
river.  In  proceeding  eastward  and  down  the  stream,  the  first  of 
these  outcrops  is  about  twenty-five  rods  above  the  new  **  roll 
dam,"  which  was  rebuilt  in  1879.  At  this  upper  ledge  wings  of 
logs  are  built  on  each  side  to  turn  the  floating  logs  into  the  middle 
oi  the  stream,  which  here  falls  three  feet,  the  open  space  between 
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the  wings  being  thirty  Feet.  The  channel  here  and  both  banks  to 
II  hight  one  or  two  feet  above  the  water,  along  a  distance  of 
twenty  or  thirty  feet  at  each  side,  are  this  syenite,  but  it  has  no  ex- 
posures upon  the  general  surface,  which  is  elevated  only  about  five 
feet  above  the  stream.  The  crystals  of  this  rock  are  an  eighth  to  a 
half  of  an  inch  long;  about  two-thirds  of  the  whole  consist  of  fiesh- 
colored  feldspar;  about  one-sixth  is  quartz,  varying  from  whitish  to 
smoky  and  transparent;  and  the  remainder  consists  of  dark  par- 
ticles, mostly  hornblende,  with  rare  graius  of  black  mica. 

At  the  ''  roll  dam/^  twenty-five  rods  northeast  from  the  last,  the 
same  rock  is  exposed  in  the  south  or  right  bank,  and  the  south 
half  of  the  dam  for  about  seventy-five  feet  is  founded  on  it.  Its 
width  visible  is  from  ten  to  twenty-five  feet,  and  its  hight  above 
the  water  below  the  dam  is  one  to  two  feet.  The  fall  here  is  also 
about  three  feet.  Both  these  outcrops  are  massive,  often  showing 
no  joint  for  twenty  or  thirty  feet. 

At  a  bend  in  the  river  about  thirty  rods  below,  being  northeast 
and  within  sight  from  the  '^roll  dam,^^  the  northern  or  left  bank 
has  an  exposure  of  this  coarse  syenite,  about  twenty-five  feet  long 
and  five  to  fifteen  feet  wide,  rising  one  foot  above  the  water;  suc- 
ceeded in  the  next  twenty-five  feet  cast  by  a  very  fine-grained, 
compact,  but  considerably  jointed  rock,  of  deep  dull  red  color,  ap- 
parently made  up  m  linly  of  feldspar.  Its  extent  seen  was  about 
twenty-five  feet  long  by  five  to  ten  feet  wide,  reaching  one  foot 
above  th?  water,  which  at  the  time  of  this  examination  was  prob- 
ably two  feet  above  its  lowest  stage. 

Within  sight  from  the  last  and  about  a  dozen  rods  down  the 
stream,  which  here  fl>ws  to  the  southeast,  the  coarse-i^rained  mas- 
sive syenite  is  again  exposed  in  the  northeast  or  left  bank  of  the 
river.  Its  extent  is  about  50  by  10  to  20  feet,  and  its  hight  was 
two  feet  above  the  river,  to  which  this  ledge  descends  perpendicu- 
larly, with  deep  water  at  its  side. 

These  are  the  first  ledges  found  by  lumbermen  in  descending 
this  West  branch  of  Kum  river. 

KILLE  LACS  COUKTT. 

The  only  remaining  exposures  of  rock  on  this  stream  are  within 
three  miles  southeast  from  those  last  described,  being  in  sections 
19  and  29,  of  T.  38.  K.  27,  in  Mllle  Lacs  county. 

T.  38,  R.  27.  At  Stony  Brook  dam,  situated  on  the  West 
branch  near  the  center  of  section  19,  fifteen  and  a  half  miles  in  a 
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straight  line  northwest  from  Princeton,  and  about  three-fourths 
of  a  mile  east-southeast  from  Brown's  lumber  camp  and  the  mouth 
of  Stony  brook,  the  excavation  at  the  north  end  of  the  dam  shows 
a  small  exposure,  about  twenty-five  feet  across,  of  the  same  coarse^ 
reddish  syenite  as  occurs  at  and  near  the  ^^roll  dam/*  This  has  a 
smooth  surface,  nearly  free  from  joints.  Its  Jiight  is  only  one  or 
two  feet  above  the  river. 

In  section  29,  this  rock  occurs  at  many  places  in  the  banks  and 
channel  of  the  river  along  a  distance  of  more  than  a  half  mile. 
These  ledges  begin  about  a  mile  southeast  from  the  Stony  Brook 
dam.  The  following  notes  describe  them  in  the  order  that  they 
were  found  in  iollowing  down  the  river. 

The  first  outcrop  noted,  perhaps  below  some  which  were  not 
seen  by  me,  occurs  on  the  west  or  right  side  of  the  stream;  and  is 
about  fifty  feet  square,  reaching  from  the  b^nk  nearly  across  the 
river,  which  through  this  section  varies  from  two  to  four  rods  in 
width,  and  is  from  three  to  six  feet  deep.  It  here  has  a  fall  of  one 
foot,  and  the  rock  rises  one  to  two  feet  above  it.  This  is  a  massive 
syenite,  coarse-grained  and  reddish,  indistinguishable  from  that  at 
the  '-roll  dam." 

At  about  twenty-five  rods  and  again  at  thirty-five  rods  from  the 
preceding,  down  the  stream,  which  here  flows  south,  ledges  of  the 
same  rock  are  exposed  in  the  left  bank  of  the  river,  at  each  place 
having  a  length  of  about  twenty-five  feet  and  a  hight  of  three  or 
four  feet. 

Some  twenty  rods  south  from  the  last,  where  the  river  turns 
east,  its  right  bank  just  below  the  bend  has  an  outcrop  of  the  same 
rock,  extending  four  rods  and  rising  five  or  six  feet  above  the 
water.  A  part  of  this  ledge  is  divided  by  east-to-west  joints,  one 
to  two  or  three  feet  apart;  but  the  higher  southern  part,  like  most 
of  these  outcrops,  is  massive,  rarely  intersected  by  joints. 

About  forty  rods  below  the  last,  southeasterly,  the  river  flows, 
falling  about  one  and  a  half  feet,  over  ledges  of  the  same  rock,  in 
part  divided  by  east-to-west  joints.  In  the  east  or  left  bank  these 
outcrops  rise  six  feet  above  the  water.  Low  exposures  of  this  ruck 
continue  in  the  left  bank  about  eight  rods  south,  and  after  an  in- 
terval of  four  or  five  rods  again  appear  in  the  left  bank  for  about 
fifty  feet,  rising  seven  feet  above  the  river. 

Twenty  rods  down  stream,  south-southwest  from  the  last,  ledges 
of  the  same  rock  re-appear  in  the  leit  bank,  and  reach  ten  or  twelve 
rods  west-southwest,  down  the  stream,  rising  five  to  eight  feet 
above  it. 
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Some  ten  rods  below,  westerly  from  the  last,  it  is  again  exposed 
in  the  left  bank  at  a  small  island. 

From  twenty  to  forty  rods  farther  down  the  stream,  westerly  to 
where  it  tarns  south,  then  flowing  south  and  southeast,  there  are 
frequent  outcrops  of  the  same  rock  at  each  side  of  the  stream,  above 
which  these  ledges  rise  from  one  to  five  feet..  No  exposures  of  rock 
ETH  known  below  this  on  the  West  branch  of  Rum  river;  and  none 
were  found  elsewhere  in  this  region,  except  as  described  in  the 
banks  and  channel  of  this  stream.  The  descent  of  the  West  branch 
in  its  course  of  about  three  and  a  half  miles  from  the  ^'roll  dam"  to 
the  lowest  of  these  ledges,  is  estimated  to  be  about  25  feet.'*' 

The  numerous  rock  exposures  seen  along  these  three  miles  are 
remarkably  alike  in  lithological  character,  being  a  coarse,  flesh- 
colored  or  reddish  syenite,  with  occasional  particles  of  mica.  It  is 
well  adapted  to  be  quarried  for  ordinary  masonry  and  building  pur- 
poses; but  it  has  not  yet  been  worked  because  settlements  have  not 
extended  into  this  district. 

On  the  main  Bum  river^  generally  denominated  the  ^^East 
branch,"  the  drift  and  topographic  features  are  mainly  like  those 
described  on  the  West  branch.  Its  only  exposures  of  the  bed-rock 
are  about  thirty  miles,  in  a  direct  line,  north  of  Princeton,  being 
six  to  ten  miles  south  of  Mille  Lacs.  Low  outcrops  of  small  area, 
seen  in  descending  this  stream  at  Rum  river  fal.s,  in  the  S.  E.  i  of 
section  18,  T.  41,  R.  26,  a  half  mile  above  the  mouth  of  Bradbury 
brook,  and  at  other  points  a  few  miles  below  these  falls,  are  de- 
scribed by  Norwood  as  syenite,  hornblende  rock,  gneiss,  granite, 
and  greenstone.  Another  outcrop  is  reported  at  the  "ledge  dam", 
on  the  south  fork  of  the  Bradbury  brook,  three  or  four  miles  above 
its  junction  with  the  East  branch. 

KANABEO  COUNTY. 

The  glacial  drift  and  surface  features  of  this  county  are  much 
like  those  of  Benton  and  Mille  Lies  counties.  The  ledges  of  crys- 
talline rocks  examined  in  Kanabec  county  are  on  Ann  river  in  the 
vicinity  of  the  Ann  Lake  dam;  and  on  Snake  river  at  and  near  its 
Upper  and  Lower  fartls,  which  are  situated  in  T.  42,  R.  23,  respec- 
tively one  and  a  half  and  two  and  a  half  miles  south  from  the  north 
line  of  the  county. 

*  Tbe  adjoining  land  \h  moderately  undulating  till,  varying  from  a  few  feet  to  thirty  or 
forty  feet  abuve  the  river,  well  wooded,  but  with  little  pine.  Its  soil  promises  well  for 
agriculture.  The  piuerieM  which  still  remain  upon  the  head-watera  uf  the  West  branch 
begin  several  miles  farther  northwest,  beyond  the  west  line  of  Mille  Laos  county. 
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The  Ann  Lake  dam,  baving  eiKht  feet  head,  and  raising  the  leyel 
of  Ann  lake  about  five  feet  as  a  reservoir  for  log-driving,  is  situ- 
ated two  miles  below  the  mouth  of  this  lake  in  the  east  edge  of  the 
S.E.  i  of  section  30,  T.  40,  R.  24.  About  ten  rods  south  from  the 
gate  of  this  dam  is  a  roo.k  exposure  six  or  eight  rods  in  length  and 
width;  but  the  rock  does  not  appear  here  in  the  channel  or  bank 
of  the  river.  Its  next  outcrop  is  some  fifty  rods  down  stream,  south- 
east, being  in  the  S.W.  i  of  section  29,  at  the  southwest  end  of  the 
"  roll  dam,"  extending  ten  or  twelve  rods  beside  the  river, 
and  about  six  rods  in  width.  These  outcrops  rise  five  to  ten  feet 
above  the  river.  Again,  about  thirty  rods  down  stream,  south 
from  the  last,  and  in  the  same  quarter-section,  or  in  the  north  edge 
of  section  32,  at  a  ''breakwater,"  a  ledge  two  or  three  rods  in  ex- 
tent is  found  a  few  rods  southwest  from  the  stream,  and  six 
or  eight  teet  above  it,  but  not  rising  above  the  general  surface.  All 
these  outcrops  are  on  the  southwest  side  of  the  river.  They  are  all 
alike,  being  a  light  gray,  rather  fine-grained  granite,  somewhat  de- 
composed next  to  the  surface,  so  that  it  breaks  with  a  crumbling 
fracture.  In  excavation  by  quarrying  it  would  probably  be  found 
adapted  for  building  purposes,  with  fair  durability.  Throughout 
these  exposures  it  has  a  very  uniform  texture,  with  no  noteworthy 
variation  and  no  included  veins.  It  is  cut  by  joints  from  two  to 
ten  or  fifteen  feet  apart. 

Similar  rock-outcrops  are  reported  on  the  Little  Ann  river  two 
to  four  miles  west  and  northwest  from  the  foregoing,  in  section  26, 
T.  40.  R.  25,  and  probably  in  the  S.E.  i  of  section  14,  occurring  at 
several  places  in  the  channel  and  banks  of  the  stream;  but  not  at  its 
dam,  which  is  in  or  near  the  S.W.  i  of  section  II. 

Vicinity  of  the  Upper  and  Lower  falls  of  Snake  river.  The 
trip  to  these  falls  was  from  Kettle  River  station  southwesterly  by 
the  north  side  of  Pine  lakes  to  McClure^s  lumber  camp,  situated  on 
the  west  side  of  Cowan's  brook,  in  the  N.  W.  i  of  the  N.  W.  i  of  sec- 
tion 35,  T.  43,  R.  23.  The  logging-road  which  follows  down  Cow- 
an's brook,  at  about  two-thirds  of  a  mile  south  from  this  camp,  in 
the  S.E.  i  of  section  34  of  this  township,  a  little  north  of  the  line 
between  Aitkin  and  Kanabec  counties,  goes  over  a  spot  which 
is  strown  with  many  blocks  of  a  fine-grained,  gray  granite,  con- 
taining black  mica.  This  is  doubtless  the  bed-rock  here,  at  a  little 
depth  below  the  surface. 

About  a  mile  farther  southwest,  some  forty  rods  below  McClure'a 
landing  and  a  quarter  of  a  mile  above  the  mouth  of  Cowan's  brook, 
probably  in  the  N.  W.  i  of  the  S.  E.  i  of  section  4,  T.  42,  R.  23,  a 
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mediam-grained  i^ray  granite,  with  a  little  black  mica,  outcrops  in 
both  banks  of  Snake  river  and  forms  a  short  rapid.  Tbesa  ledges 
on  the  left  shore  extend  about  forty  feet,  rising  only  one  or  two 
fetrt  above  the  water;  but  on  the  right  bank,  a  short  distance  below, 
they  reach  a  hundred  feet  or  more,  having  a  hight  six  or  eight 
feet  above  the  river. 

An  eighth  of  a  mile  farther  south,  a  finely-laminated,  dark  gray 
mica  schist  forms  outcrops  two  or  three  rods  long  and  six  feet 
above  the  river,  in  each  bank<  This  has  a  northerly  dip,  varying 
from  5°  to  15^.  It  is  traversed  irregularly  by  veins,  from  one  inch 
to  one  foot,  and  on  the  west  bank  from  one  to  four  feet  in  width, 
composed  of  coarsely  crystalline  light  gray  granite,  which  has  crys- 
tals of  white  mica  an  inch  long. 

The  head  of  the  Upper  falls  of  Snake  river  is  about  two-thirds 
of  a  mile  south  from  the  mouth  of  Cowan^s  brook,  in  the  north 
part  of  section  9.  The  first  noteworthy  ledges  beyond  those  last 
described  are  about  twenty-five  rods  below,  west- south  west  from, 
the  head  of  these  rapids.  Here  the  river  flows  ten  rods  westerly 
between  walls  of  granite  only  thirty  to  forty  feet  apart,  with  a 
descent  of  two  or  three  feet.  This  is  called  the  ''jaws  of  the  Upper 
falls.^'  The  rock  here  is  mainly  t^ray  granite,  in  part  fine-grained, 
but  more  generally  of  medium  or  very  coarse  grain.  It  also  en- 
closes many  veins  and  masses,  from  one  to  eight  feet  in  width,  of 
exceedingly  coarsely  crystalline  granite,  with  flesh-colored  feldspar, 
or  of  such  feldspar  alone;  and  these  in  some  portions  make  up 
nearly  half  of  the  rock  exposed.  Veins  of  white  quartz,  up  to  one 
foot  in  diameter,  are  also  present.  In  some  parts  this  rock  has  a 
distinct  but  much  contorted  lamination,  being  thus  changed  to 
gneiss  and  mica  schist.  Joints,  vertical  and  nearly  horizontal  or 
oblique,  divide  these  ledges  into  blocks  from  one  to  five  or  ten  feet 
in  dimension.  Because  of  this  structure  the  channel  eroded  by  the 
river  is  enclosed  by  zigzag,  nearly  vertical  walls,  which  are  10  to 
15  feet  high.  The  same  formation,  with  great  lithological  va- 
riety, reaches  twenty  to  forty  rods  from  the  river  on  each  side, 
and  rises  25  to  40  feet  above  it ;  and  extends  with  nearly  con- 
tinuous exposures  a  third  of  a  mile  or  more  along  the  river 
south  and  southwest  to  the  foot  of  these  falls,  which  is  near  the 
month  of  Hay  creek,  a  tributary  from  the  west.  Similar  rocks,  in- 
cluding very  coarse  granite,  occur  also  at  the  ^'roll  dam^^  and  at 
the  ^^gate  dam^*  on  this  creek,  situated  respectively  three-fourths 
of  a  mile  and  one  mile  above  its  mouth.  On  the  east  side  of  Snaka 
river,  about  thirty  rods  south  of  the  "jaws  of  the  Upper  falls,"  the 
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rock  for  several  rods  is  darkish  gray  gneiss,  dipping  80^  to  40^  S. 
Some  twenty-five  rods  farther  south,  it  is  a  medium-grained,  light 
gray  granite*,  containing  both  black  and  white  mica,  the  former 
most  abundant;  this  is  a  little  northeast  from  a  small  island  in  the 
river,  and  is  about  an  eighth  of  a  mile  north  from  the  foot  of  these 
rapids  of  the  Upper  falls.  This  granite  by  its  color  and  texture 
promises  to  be  a  handsome  and  easily  wrought  building-stone.  It 
has  more  extensive  exposures  one  mile  farther  southeast  along  the 
Lower  falls. 

A  quarter  of  a  mile  south  from  the  last,  an  exposure  of  dark 
granite  or  gneiss  extends  about  ten  rods  along  the  southwest  bank 
of  the  ri^er.  It  is  divided  by  a  conspicuous  system  of  joints  which 
dip  about  45^  southerly.  No  outcrop  occurs  here  on  the  north- 
east or  left  bank. 

About  forty  rods  southerly  from  the  last,  an  outcrop  of  medium- 
grained,  flesh-colored  granite  forms  a  small  rapid.  It  occurs  in  the 
channel  and  has  small  and  low  exposures  on  each  shore. 

The  head  of  the  Lower  falls  is  about  an  eighth  of  a  mile  south 
from  the  last^  being  where  the  river  bends  eastward  in  the  north 
part  of  section  16.  Between  the  Upper  and  Lower  falls,  as  also 
above  and  below  them,  the  land  is  slightly  or  moderately  undulat- 
ing till.  5  to  25  feet  above  the  river,  which  is  from  three  to  eight 
rods  wide. 

The  Lower  falls  of  Snake  river  lie  in  the  E.  i  of  the  N.  E.  i  of 
section  16,  T.  42,  it.  23,  and  in  the  N.  W.  i  of  section  15,  reach- 
ing about  three-fourths  of  a  mile,  in  which  the  river  flows  east 
and  east-northeast,  falling  some  twenty  feet  in  this  distance  by  a 
succession  of  rapids,  but  having  no  great  fall  at  any  one  place. 
Along  this  distance  the  river  is  bordered  by  abundant  granitic 
ledges,  roughlv  ragged,  jointed  and  broken,  but  rarely  vertical, 
varying  from  10  to  30  feet  in  hight.  These  rock-outcrops  reach 
twenty  to  forty  rods  or  more  from  the  river  upon  each  side, 
and  form  several  east-to- west  ridges,  an  eighth  to  a  fourth  of  a  mile 
long,  rising  25  to  40  feet  above  the  river.  They  rise  most 
steeply  in  the  south  or  right  bank  of  the  river,  owins^  to  a  gen- 
eral system  of  joints  which  dips  about  6')^  southerly.  Through- 
out this  area  the  principal  rock  is  a  medium-grained,  lii^ht  gray 
granite,  desirable  for  quarrying,  like  that  found  fifty  or  sixty  rods 
south  from  the ''jaws"  ot  the  Upper  falls.  This  rock  is  usually 
divided  by  joints  at  intervals  of  five  to  ten  feet ;  and  it  includes 
veins  and  masses  of  gneiss,  mica  schist,  very  coarse  flesh-colored 


STATE  GEOLOGIST.  123 

granite,  and  of  feldspar ;  but  these  are  far  less  frequent  than  at  the 
Upper  falls. 

The  place  of  the  river^s  channel  across  this  formation  may  have 
been  determined  by  a  stratum  oF  dark,  partly  crumbling  mica 
schist,  which  seems  to  be  included  in  the  granite.  It  is  seen  in 
each  bank  of  the  river  along  the  central  and  east  part  of  the  Lower 
falls  for  a  distance  of  a  quarter  of  a  mile;  its  best  exposure  is  in 
the  east  part  of  this  distance,  where  its  strike  is  £.  or  N.  80^  E., 
coinciding  with  the  course  of  the  river.  The  dip  of  this  bed  is 
about  75^  S.,  and  its  thickness  appears  to  be  about  one  hundred 
feet.  This  schist  encloses  occasional  seams  of  white  quartz  up  to 
three  and  sometimes  six  incnes  in  thickness,  coinciding  with  the 

foliation. 

Potsdam  sandstone.  Below  these  falls,  the  only  remaining  out« 
crops  of  rock  on  the  Snake  river  in  Kanaboc  county  are 
sandstones,  in  part  conglomeritic,  which  are  believed  to  belong  to 
the  Potsdam  period.  No  fossils  were  found  in  them.  Their 
first  exposure  is  about  one  and  a  half  miles  southeast  from 
the  Lower  falls,  being  at  O'Brien^s  camp,  in  the  north  part  of  sec- 
tion 23,  T42,  R.  23,  where  the  river  turns  from  a  west  to  a  south 
course.  Here  a  dark  red  sandstone,  divided  throughout  in  layers 
from  a  quarter  of  an  inch  to  two  inches  thick,  is  exposed  in 
the  river's  west  or  right  bank  for  twenty-five  rods  at  and  south  from 
its  sharp  bend,  seen  at  several  places  to  a  hight  two  to  six 
feet  above  the  water.  Its  best  exposure  is  just  below  this,  reaching 
twenty  rods  south-southeast,  in  the  east  bank  of  the  river,  forming 
a  wall  three  to  eight  feet  high.  The  general  surface  eastward  is 
only  about  ten  feet  above  the  river,  but  it  has  no  rock-outcrops. 
All  this  sandstone  is  divided  in  thin  layers,  which  in  many 
places  show  oblique  bedding,  varying  five  to  ten  degrees  from  the 
planes  of  stratiKcation,  which  throughout  dip  10*^  to  20*^  E.  N. 
E.  It  is  further  divided  by  irregular  vertical  joints,  into  pieces  only 
six  to  eighteen  inches  long.  At  several  places  this  rock  includes 
many  gravel  stones,  up  to  a  half  or  two-thirds  of  an  inch  in  diam- 
eter; these  are  mostly  quartzose;  and  one  of  soft,  red  pipestone 
was  found. 

In  the  south  part  of  the  next  township  (41  of  range  23),  Shu- 
mard  reports  an  exposure,  twenty-five  feet  in  thickness,  of  red 
sandstone  and  alternating  ash-colored  clays. 

At  Knife  lliver  bridge,  which  crosses  Snake  river  in  the  N.E.i 
of  section  3,  T.  39,  R.  23,  about  three  miles  east-southeast  from  the 
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exposures  of  granite  near  Ann  Lake  dam,  this  sandstone  is  exposed 
for  a  length  of  about  300  feet  and  a  width  of  75  feet,  on  the  south- 
west or  right  shore  of  the  river.  It  has  mainly  a  sloping  surfacei 
rising  from  the  water^s  edge  to  about  five  feet  above  it;  but  at  its 
east  end  for  nearly  100  feet  it  has  a  vertical  outcrop,  rising  in  its 
highest  part  seven  to  ten  feet  above  the  river.  This  rock  is  a  coarse- 
grained sandstone,  of  gray  and  iron-rusted  color,  divided  by 
weathering  into  layers  from  a  quarter  of  an  inch  to  one  and  a  half 
inches  thick.  Mainly  it  has  an  eastward  dip,  which  appears  to  be 
slightly  variable  in  amount  and  direction.  At  one  place,  the  steep- 
est noticed,  the  dip  is  15^  £.  S.  £.  In  some  layers  this  rock  hiS  a 
deep  dull  red  color  for  three  or  four  inches  vertically  through  a 
length  of  six  to  ten  feet.  This  entire  outcrop  encloses  pebbles  here 
and  there,  mostly  quartz  or  quartzose,  of  all  sizes  up  to  three  and  a 
half  inches  in  diameter,  but  they  are  nowhere  so  plentiful  as  to  give 
the  rock  the  character  of  an  ordinary  conglomerate. 

The  foregoing  comprise  all  the  exposures  of  rock  known  in 
Kanabec  county. 

PIKE  COUITTY. 

Crystalline  schists.  The  most  northern  outcrops  of  rock  learned 
of  in  this  county,  are  in  the  east  part  of  its  northwestern  township 
(T.  45,  R.  21),  where  schist,  conspicuously  veined  with  white 
quartz,  is  reported  as  forming  knobs  40  to  75  feet  high  and  extend- 
ing two  miles  or  more  in  a  course  from  southwest  to  northeast. 
Tow  ird  the  southwest  this  formation  appears  in  Kanabec  county 
at  the  Upper  and  Lower  falls  of  Snake  river,  and  in  Aitkin  county 
at  the  dam  on  this  river,  situated  in  the  S.  W.  i  of  section  21,  T. 
43,  R.  23,  a  few  miles  above  these  falls,  and  again  in  the  north  part 
of  the  same  township,  a  few  miles  above  this  dam  and  a  half  to 
one  mile  below  the  fork  of  Snake  river.  Northward,  it  is  exposed 
in  Carlton  county  at  the  mouth  of  Split  Rock  river,  tributary  to 
the  Kettle  river  from  the  west  in  section  32,  T.  46,  R.  20,  and  six 
miles  farther  east  in  the  vicinity  of  Moose  Lake  station,  which  is 
two  and  a  half  miles  north  of  Pine  county  line. 

The  last  of  these  localities  is  the  only  one  which  I  have  ex- 
amined. The  southern  limit  of  the  rock  exposures  here  is  near 
Fox  &  Wisdom^s  steam  saw-mill,  a  mile  south  of  the  depot.  Thence 
northward  the  rock  lies  for  two  thirds  of  a  mile  partly  on  each 
side  of  the  railroad.  From  the  village  its  area  reaches  west  a  half 
mile,  and  continues  about  a  mile  farther  north  at  some  distance 
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west  of  the  railroad,  rising  in  moderate  slopes  25  to  40  feet  above 
the  railroad  and  lake.  It  is  mainly  a  darkish  gray  hydromica 
schist,  considerably  contorted,  with  variable  dip,  its  lamination 
being  sometimes  horizontal,  but  usually  dipping  15^  to  25^  S.  or 
S.  15®  E.  Quartz  veins,  mostly  from  an  eighth  of  an  inch  to 
three  inches,  and  rarely  from  one  to  four  feet,  in  thickness,  are 
frequent.  A  vein,  or  dike,  only  about  an  inch  in  thickness,  of 
dark,  columnar  trap,  was  found  half  a  mile  west  of  the  station. 
Part  of  this  rock,  especially  northward,  is  very  fine-grained  and 
compact,  resembling  quartzyte,  and  having  a  dark  slate  color. 
This  usually  shows  no  distinct  lamination  and  has  no  slaty  cleav- 
age, but  it  is  much  divided  by  joints  into  rhombic  masses  one  to 
two  feet  long.  Other  portions  of  this  outcrop  are  traversed  by  joints 
from  one  to  ten  feet  apart;  their  principal  system  is  nearly  vertical 
and  runs  from  north  to  south  or  S.  10®  E.;  fewer  joints  cross  these, 
bearing  sDuthwest  or  nearly  from  east  to  west.  Through  all  the 
extent  of  this  rock,  it  is  very  much  broken  upon  the  surface  into 
a  multitude  of  angular  blocks  from  one  to  ten  feet  in  dimension, 
so  that  on  a  large  part  of  its  area  considerable  search  is  needed  to 
find  it  in  undisturbed  position. 

Sandstone.  An  area  of  sandstone,  shown  on  the  map  as  belong- 
ing to  the  Potsdam  period,  but  which  upon  further  consideration 
seems  to  be  more  probably  referable  to  the  lower  part  of  the  St. 
Croix  formation,  is  found  on  the  Kettle  river  in  Pine  county  from 
about  three  miles  north  of  Kettle  River  station  southward  along  a 
distance  of  nearly  twenty-five  miles.  The  most  northern  outcrop 
of  this  sandstone  is  reported  in  a  bluff  at  the  west  side  of  Kettle 
river,  near  the  southwest  corner  of  section  10,  T.  44,  R.  20.  Its 
next  exposure  is  some  two  miles  south  of  Kettle  River  station,  in 
the  S.  E.  i  of  section  3,  T.  43,  R.  20,  where  it  rises  about  ten  feet 
in  the  northeast  bank  of  Kettle  river.  Here  and  frequently  on- 
ward to  the  mouth  of  the  Grindstone  river,  this  rock  forms  the 
river-bed  and  produces  rapids.  Where  the  old  Government  road 
crossed  the  Kettle  river,  a  mile  below  this  reel,  the  sandstone 
rises  10  to  15  feet  in  its  right  bank.  Through  the  next  fifteen 
miles,  to  about  a  mile  below  the  Grindstone  river,  a  deep  channel 
has  been  eroded  by  the  Kettle  river  in  this  formation,  which  is  seen 
almost  uninterruptedly  along  both  sides,  often  making  a  wall 
5  to  20  feet  high  at  the  water's  edge^  and  ascending  within 
a  distance  of  an  eighth  to  a  third  of  a  mile  from  the  stream  in 
bluffs  75  to  100  feet  high,  their  upper  half  being  usually  ver- 
tical cliffs.    Occasionally  tower-like  masses  are  left  isolated  beyond 
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the  line  of  the  blufiP,  the  edge  of  which,  aUo,  is  in  many  places  bro- 
ken into  immen^ie  blocks,  some  of  which  have  been  already  dis- 
lodged, while  others  are  separated  by  yawning  chasms,  from  one 
to  six  feet  or  more  across  and  ten  to  twenty-five  feet  deep,  ending 
in  cavernous  clefts  and  recesses  below.  This  whole  gorge  fif*^een 
miles  long,  like  that  of  the  Mississippi  eight  miles  long  from  Fort 
Snelling  to  Minneapolis,  has  probably  been  cut  by  the  river  since 
the  ice  age.  The  driit  in  the  vicinity  of  Kettle  river  is  thin,  and 
the  sandstone  reaches  from  the  base  to  the  top  of  its  bluffs,  which 
rise  to  the  ereneral  level  of  the  adjoining  country.  On  tributary 
ravines  and  creeks  this  rock  often  forms  picturesque  cliffs  to  a  dis- 
tance of  a  half  mile  or  one  mile  above  their  mouths;  but  farther 
back  the  water-courses  are  usually  of  small  depth,  not  cutting 
through  the  moderately  undulating  drift-sheet,  and  only  few  ex- 
posures of  the  underlying  sandstone  are  known.  This  sandstone 
is  mostly  fine  but  partly  coarse  in  grain,  rarely  conglomeritic,  sel- 
dom very  hard  and  sometimes  easily  crumbling,  usually  gray  or 
buff  in  color,  and  in  stratification  nearly  level  or  inclined  only  a 
lew  degrees. 

At  the  Upper  falls  (or  Dalles)  of  the  Kettle  river,  situated  four 
miles  east  of  Miller  station,  in  the  south  edge  of  T.  43,  K.  20,  the 
river  fiows  southwest  in  rapids  about  a  half  mile  long,  closely 
bordered  upon  each  side  by  ragged  cliffs  of  this  rock,  50  to  100  feet 
high.  About  a  sixth  of  a  mile  below  the  foot  of  this  rapid,  a 
little  stream  joins  the  river  from  the  west,  having  a  pretty  water- 
fall, V6  feet  high,  a  dozen  rods  above  its  mouth.  Here  the  sand- 
stone rises  in  successive  steps  often  to  twenty  feet  each,  often  over- 
hanging, to  a  hight  about  75  feet  above  the  river.  It  is  fine- 
grained, slightly  reddish  or  yellowish  brown,  and  bedded  in  layers 
Irom  six  inches  to  three  feet  thick.  These  lajers  are  nearly  level, 
but  resemble  many  modern  sand  deposits  in  being  often  obliquely 
laminated,  their  dips  varying  from  10°  to  45'',  mostly  southward. 
On  the  small  tributary  mentioned,  this  sandstone  forms  a  pictur- 
esque ravine  extending  about  a  mile  northwestward  from  the  river. 
At  a  basin  near  the  head  of  this  gorge,  it  dips  about  three  feet  in  a 
hundred  feet,  or  approximately  two  degrees,  to  the  southeast. 

The  Lower  falls  of  Kettle  river  are  in  the  south  part  of  section 
15,  T.  42, 11. 20,  being  a  short  distance  below  a  very  large  chalybeate 
spring  which  issues  at  the  foot  of  the  eastern  bluff,  and  about  a 
mile  south  of  a  tributary  whose  loudly  dashing  descent  down  this 
bluti  is  hidden  from  view  by  its  heavy  woods.  In  the  three  miles 
between  these  falls  of  Kettle  river,  it  fiows  with  a  gentle  current. 
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At  the  Lower  falls  the  sandstone  forms  both  shores  and  the  river^s 
channel,  in  the  middle  of  which  it  rises  in  an  island  with  vertical 
walls  and  nearly  level  top,  about  a  hundred  feet  across,  and  LO  or  12 
feet  above  the  water  at  the  head  of  this  fall.  West  of  the  island  is 
a  perpendicular  descent  of  four  or  five  feet,  with  rapids  which  fall 
two  feet  within  a  few  rods  above,  and  as  much  more  within  twenty 
rods  below,  making  a  total  of  about  eight  feet.  East  and  south  of 
the  island  the  descent  is  a  nearly  continuous  rapid,  broken  by 
vertical  falls  of  only  about  one  foot.  The  sandstone  here  is  fine- 
grained and  somewhat  friable  ;  its  color  is  ytrllowish  £:ray  ;  and  its 
stratification,  in  beds  from  six  inches  to  three  feet  thick,  has  a 
slight  dip  to  the  south,  varying  from  one  to  four  feet  in  a  hundred 
feet. 

In  sections  16  and  17  of  this  township,  one  and  two  miles  west 
from  the  Lower  falls,  exposures  of  t.^.is  sandstone  occur  on  the  south 
side  of  a  small  brook,  10  to  20  feet  above  it,  and  at  the  general 
level  of  the  surrounding  drift-covered  country.  In  the  west  part  of 
section  17,  it  is  hard  and  fine-grained,  and  was  quarried  several 
years  ago  to  test  its  value  as  a  grindstone. 

At  Hinckley,  on  the  Grindstone  river  four  miles  above  its  mouth, 
this  sandstone  has  lieen  quarried  by  the  Saint  Paul  &  Duluth  rail- 
road company.  The  section  thus  exposed  is  six  to  nine  feet  high 
and  about  250  feet  long  from  north  to  south,  lying  close  north  of 
the  river  and  east  of  the  railroad.  The  top  of  this  ledge  is  twelve 
feet  above  the  river,  and  is  overlain  by  three  to  eiglit  feet  of  very 
coarse  gravel,  nearly  like  till.  This  rock  is  a  hard  and  compact, 
medium-grained  sandstone  of  light  buflF  color,  nearly  level  in  strati- 
fication. Its  beds  vary  from  one  inch  to  two  feet  in  thickness,  and 
in  some  portions  they  show  oblique  lamination,  which  is  inclined 
10°  to  15*^  northward.  Quarrying  was  begun  here  in  1878,  since 
which  time  this  stone  has  been  largely  used  for  bridge-masonry.* 

This  rock  is  reported  to  occur  frequently  in  large  blocks,  and  per- 
haps has  low  outcrops  in  place,  along  the  north  branch  of  Grind- 
stone river,  and  about  Grindstone  lake.  Below  Hinckley  this  river 
has  cut  its  channel  about  fifty  feet  deep  in  drift  deposits,  and  ^o 
exposures  of  rock  in  place  were  found.  From  its  mouth  north 
along  Kettle  river,  the  sandstone  occurs  in  the  bluffs,  has  exten- 
sive exposures  where  the  old  Government  road  crosses  Deer  creek, 
and  forms  Pine  Island  rapids,  about  four  miles  south  of  the 
Lower  falls.  A  half  mile  to  one  mile  below  the  mouth  of  Grind- 
stone river,  ledges  of  sandstone,  nearly  level  in  beiding,  light 

*  Glacial  strin,  seen  here  at  several  placoa,  run  S.  and  S.  IP  W.,  by  (he  true  meridian. 
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gray  in  color,  and  often  containing  fine  gravel  up  to  au  eighth 
or.  a  fourth  of  an  inch  in  diameter,  occur  a  short  distance 
west  of  Kettle  river,  having  a  hight  20  to  40  feet  above  it.  On 
the  east  side  of  Kettle  river  here  and  probably  at  many  places 
through  several  miles  farther  southeast,  to  the  head  of  the  rapids 
which  reach  thence  to  its  mouth,  a  line  of  broken  sandstone 
bluffs,  declining  southward  from  50  to  25  feet  in  hight,  is  found  a 
fourth  to  a  third  of  a  mile  from  the  river. 

The  next  observation  of  sandstone  southeastward  is  by  Owen, 
who  reports  it  on  the  southeast  side  of  the  St.  Croix  river  a  little 
below  the  head  of  the  Kettle  River  rapids.  It  is  red,  much  shat- 
tered, and  is  underlain  by  a  conglomerate.  Near  by  are  numerous 
outcrops  of  cupriferous  eruptive  rock.* 

Copper-bearing  trap.  My  examination  of  the  trappean  rocks  and 
their  beds  of  tutaceous  conglomerate,  includes  the  three  miles  of 
Kettle  river  next  to  its  mouth,  and  also  two  ledges  seen  in  its  west 
bank  about  a  mile  below  the  mouth  of  Grindstone  river;  outcrops 
of  these  rocks  on  the  St.  Croix  below  Kettle  river  ;  and  their 
belt  cro:»sed  by  the  Snake  river  in  the  three  miles  next  east  from 
Cbengwatana.  Numerous  otheroutcrops  of  these  rocks  are  reported 
by  Owen  and  Shumard  along  the  upper  three  miles  of  the  Kettle 
River  rapids  of  St.  Croix  river,  and  on  Kettle  river  in  the  distance 
of  about  ten  miles  between  its  portions  here  described. 

In  northern  Michigan  this  trappean  formation  is  rich  in  copper, 
which  is  there  extensively  and  profitably'  mined.  Its  continuation 
westward  in  northern  Wisconsin,  on  the  north  shore  of  lake  Su- 
perior, and  in  Pine  and  Chisago  counties,  contains  generally  traces 
of  copper  ores,  often  green  in  color,  most  abundant  in  seams  and 
veins  and  in  decomposing  portions  of  the  rock,  and  rarely  particles 
or  even  considerable  masses  of  native  copper  are  found  in  it; 
but  no  profitable  mining  has  been  yet  found  upon  its  areas  in 
Minnesota. 

The  most  northern  exposures  of  trap  on  the  Kettle  river  are  in 
T.  41,  R.  20.  The  ledges  seen  by  me  in  this  township  are  situated 
about  twelve  rods  apart,  in  the  southwest  bank,  a  mile  below 
Grindstone  river,  being  near  the  northeast  corner  of  section  27. 
The  southern  of  these  outcrops  is  about  seventy-five  feet  long  and 

*EHHt  Rnd  northeast  from  the  Kettle  River  rapids  on  the  St.  Croix,  no  outcrops  of  the 
br*d-roclc  have  been  learned  of  in  I'ine  county,  by  much  inquiry  addrcMHed  to  surveyors 
and  lumbermen  who  are  familiar  with  this  pirtofthe  St  Croix  and  with  its  tributaries, 
Bear.  :^Hntl.  Trookcd  and  Tamarack  creeks.  The  region  oontiiHts  chiefly  of  till,  rising 
by  Kcntle  slopes  to  hivlits  2^  to  tU  feet  above  the  streauia,  and  is  well-timbered  with 
bard  wood  and  much  red  and  white  pine. 
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rises  three  to  five  feet  above  the  river;  and  the  northern  has  about 
half  this  length  and  hight.  Both  are  trap,  somewhat  decomposed, 
of  dull  red  or  dark  rusty  color,  partly  amygdaloidal,  and  much  di- 
vided by  irregular  joints  and  cracks  into  fragments  from  one  to 
twelve  inches  long. 

Kettle  river  from  the  east  line  of  T.  40,  R.  20,  to  its  mouth,  a 
distance  of  about  six  miles,  consists  of  a  succession  of  rapids,  alter- 
nating with  portions  that  have  a  gentle  current.  My  notes  cover 
the  lower  half  of  this  extent,  beginning  at  the  elbow  where  the 
river  bends  from  a  south  to  an  east  course,  in  the  southern  part  of 
section  32,  T.  40,  R.  19.  At  this  bend  and  eastward  an  outcrop  of 
trap  extends  about  twenty-five  rods  in  the  southwest  bank,  rising 
perpendicularly  at  each  end  about  ten  feet  above  the  water,  but  in 
its  middle  portion  having  a  bight  of  only  two  or  three  feet.  Much 
of  this  rock  js  the  usual  dark  and  tough  trap;  it  is  minutely  pitted 
upon  weathered  surfaces;  and  is  often  divided  by  joints  into  rhom- 
bic masses  from  three  inches  to  two  feet  long.  Some  portions  are 
amygdaloidalt  holding  green  bunches  of  chlorite  and  epidote,  ap- 
parc^ntly  because  of  decomposition  and  metamorphism.  Veins  of 
calcite  in  the  form  of  satin  spar,  from  a  sixteenth  of  an  inch  to  one 
inch  in  thickness,  and  sometimes  ten  feet  or  more  in  length,  occur 
in  many  of  the  joints,  vertical,  oblique  and  horizontal,  in  the  de- 
composing parts  of  these  ledges. 

About  a  half  mile  farti^.er  east,  near  the  center  of  the  S.  W.  i  of 
the  S.  W.  i  of  section  33,  trap  is  exposed  in  the  northeast  bank  of 
the  river,  having  an  extent  of  a  few  rods  and  rising  about  five  feet 
above  low  water.  This  is  known  as  the  "copper  claim,"  from  pros- 
pecting shafts  sunk  here  by  Mr.  N.  C.  D.  Taylor,  in  1865. 

Here  the  river  turns  south  and  holds  this  course  to  its  mouth. 
A  little  below  the  ''copper  claim,"  in  the  north  part  of  the  N. W.  i 
of  section  4,  T.  39,  R.  19,  its  east  shore  is  trap,  declining  in  hight 
from  ten  to  two  feet  along  its  extent  of  about  forty  rods  from  north 
to  south,  overlain  by  a  blufi'of  red  till,  25  to  30  feet  high. 

Next  this  rock  outcrops  at  many  places  on  the  west  shore  of  the 
river  along  a  distance  of  nearly  a  quarter  of  a  mile,  at  the  middle 
part  of  the  west  side  of  this  section  4.  It  rises  one  to  five  feet  above 
the  river.  Qenerally  it  is  somewhat  decomposed,  being  often 
o'litic  and  nodular,  with  frequent  green  stains.  Small  portions  of 
it  are  tufaceous  conglomerate.  It  is  much  divided  by  joints  from 
two  to  eighteen  inches  apart,  varying  in  inclination  from  45^  to 
vertical.    Their  most  conspicuous  system  of  parallel  planes  has  an 
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east-Dortheast  strike.  All  this  lower  part  of  Kettle  river  has  low 
shores  or  bluffs  only  25  to  40  feet  high,  and  the  adjoining  country 
is  moderately  undulating  drift. 

The  mouth  of  Kettle  river  is  divided  by  two  small  isl^ids  into 
three  channels.  Opposite  to  its  mouth  and  for  three  miles  above 
and  one  mile  below,  the  St.  Croix  river  is  turned  in  two  chan- 
nels, by  three  long  islands,  which  together  are  called  the  ^^Big 
island."  The  eastern,  large  channel  is  the  state  boundary;  and 
the  western  is  commonly  called  the  **slouga."  In  both  the  river 
has  a  strong  current,  with  numerous  rapids,  the  largest  fall  being 
two  or  three  feet  in  a  few  rods  at  a  reef  of  trap  which  crosses  both 
channels  near  the  middle  of  the  upper  island.  This  extent  of 
about  four  miles  on  the  St.  Croix  river  is  named  Kettle  River  rap* 
ids.  The  highest  outcrops  of  trap  ia  this  distance  rise  only  10  to 
20  feet  above  the  water. 

Descending  the  Sc.  Croix  from  the  mouth  of  Kettle  river,  the 
first  rock  was  found  at  the  south  end  of  the  '^  Big  island."  Here 
very  compact  and  hard,  dark  trap  has  an  extent  of  about  twelve 
rods  from  east  to  west  and  a  hight  of  five  feet. 

About  a  mile  farther  south,  near  the  south  line  of  section  20, 
trappean  rock,  nearly  like  the  last,  divided  by  joints  one  to  four 
feet  apart,  forms  the  west  shore  of  the  river  for  ten  or  twelve  rods, 
reaching  five  to  ten  feet  above  the  water.  It  again  has  an  expo- 
sure of  similar  extent  in  the  same  bank  some  fifty  rods  farther 
southwest,  being  in  the  N,  W.  i  of  section  29,  T.  39,  R.  19,  about 
twenty-five  rods  below  the  north  end  of  the  "'  Thousand  islands," 
where  another  ledge  of  this  rock  occurs. 

The  most  southern  outcrop  of  trap  on  this  part  of  the  St.  Croix 
is  found  on  the  Wisconsin  side  about  a  half  mile  south  from  the 
last.  Its  visible  length  is  only  about  t(n  feet,  and  its  hight  six 
feet.  Forty  rods  farther  south,  opposite  to  the  last  of  the  ^^Thous- 
and  islands.*'  is  the  most  northern  point  on  the  St.  Croix  river  at 
which  I  observed  the  St.  Croix  sandstone,  which  thence  is  frequent- 
ly exposed  along  a  distance  of  nearly  twenty  miles  to  the  south. 

The  southwestward  continuation  of  this  area  of  copper-bearing 
trap  is  found  on  the  Snake  river  at  Chengwatana  and  for  three 
miles  east.  Farther  southwest  the  bed-rocks  are  universally  con- 
cealed by  the  drift,  as  also  along  this  river  above  to  its  sandstone 
outcrops  in  Kanabec  county.  Chengwatana  dam,  in  Snake  river 
at  the  mouth  of  Cross  lake,  is  built  on  ledges  of  trap  and  conglom- 
erate, which  here  and  in  their  other  outcrops,  seen  at  several  places 
within  the  next  mile,  and  two  and  three  miles  below,  rise  five  to 
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fifteen  feet  above  the  river.  Their  exposures  are  restricted  to  its 
channel  and  banks,  and  the  adjoining  region  is  gently  undulating 
or  nearly  level  drift,  20  to  50  feet  higher.  The  greater  part  of  this 
belt  consists  of  dark,  hard  and  compact,  fine-grained,  tough  trap. 
Other  portions  show  various  stages  of  deconiposion  and  metamor- 
phism,  and  bear  amygdaloidal  masses  of  chlorite,  epidote,  and  other 
minerals,  and  veins  of  calcite. 

Search  for  copper  in  these  rocks  was  made  several  years  ago  by 
Mr.  Adolph  Munch,  about  three-fourths  of  a  mile  below  Gheng^a- 
tana,  by  several  shafts  of  little  depth,  upon  each  side  of  the  river 
and  in  its  channel.  During  1880  and  1881,  further  prospecting  for 
copper  was  entered  upon  by  the  Cheng  watana  Mining  Company,  rep- 
resented by  Mr.  J.  Bennett  Smith,  who  has  sunk  shafts  at  three 
points  on  the  north  side  of  the  river,  three-fourths  of  a  mile,  one 
mile,  and  one  and  a  half  miles  east  from  Chengwatana.  The  first 
of  these  is  in  a  dark  red,  ochery  conglomerate,  which  contains 
many  water-worn  pebbles,  mostly  from  a  half  inch  to  two  inches 
in  diameter,  apparentlv  derived  from  the  trap,  but  altered  and  de- 
composed. Mr.  Smith  states  that  this  bed  of  conglomerate  ifi 
thirty  feet  thick,  with  strike  N.  15^  E.  and  dip  70®  S.  75«  E..  He 
reports  another  bed* of  conglomerate,  very  coarse,  fifty  feet  thick, 
a  half  mile  east  of  Chengwatana,  and  a  third,  about  twenty-five 
feet  thick,  at  the  mouth  of  Cross  laki,  close  above  the  dam. 

At  the  time  of  my  observation  here,  October  17, 1881,  Mr.  Smith 
was  at  work  at  the  shaft  a  mile  east  of  Chengwatana,  in  an 
amygdaloidal  bed,  fifty  feet  in  width,  dipping  70^  S.  75^  E.  This 
had  been  excavated  to  a  depth  of  45  feet,  below  which  farther  ex- 
ploration has  been  since  made  with  a  diamond  drill.  The  hanging 
wall  is  very  hard,  fine  grained  blacic  trap;  next  to  this  the  first 
five  or  six  feet  are  soft,  decomposed  amygdaloid,  holding  many 
chloritic  bunches,  from  a  quarter  of  an  inch  to  two  inches  in 
diameter;  the  central  and  lower  portions  are  somewhat  harder,  and 
contain  much  calcareous  spar  in  crystalline  masses  and  in  banded 
vein%  besides  a  large  variety  of  other  minerals  ;  the  foot  wall 
is  compact  and  hard,  somewhat  amygdaloidal  trap.  All  these 
beds  of  conglomerate  and  amygdaloid  have  approximately  the 
same  strike  and  dip.  Prof.  T.  C.  Chamherlin  reports  the  strike  of 
these  strata  on  the  Snake  river  to  be  N.  10^  to  15'^  E.,  and  their 
dip  50^  to  60^  south  of  east.  The  formation  was  made  up  by  suc- 
cessive overflows  of  molten  rock,  which  cooled  to  form  hard,  finely 
crystalline  trap   beneath,   but  often  in   the   upper  part   became 
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Bcoriaceous  and  amygdaloidal;  and  between  these  eruptions,  daring 
intervals  of  repose,  layers  of  tufaceous  conglomerate. sometimes 
were  accumulated. 

67.  Croix  sandstone.  East  of  this  trappean  belt,  the  next  ex- 
posures of  rock  on  the  Snake  river  are  near  its  mouth.  Its  northeast 
bluff  in  the  S.  i  of  the  N.  E.  i  of  section  36,  T.  33,  R.  20,  about  a  v 
mile  above  its  junction  with  the  St.  Croix,  has  an  outcrop  of 
gray  and  white  sandstone,  which  extends  about  twenty  rods,  rising 
ten  to  fifteen  feet  above  the  river.  This  is  a  levelly  stratified, 
somewhat  friable  rock,  in  layers  from  three  inches  to  one  and  a 
half  feet  thick,  mostly  intersected  by  nearly  vertical  joints  two  to 
five  feet  apart.  It  was  quarried  a  few  years  ago  by  Mr.  T.  R.  Rice 
and  others  for  the  foundation  of  the  court  house  at  Grantsburgh, 
seven  miles  east  in  Burnett  county,  Wisconsin.  Two  or  three 
feet  above  the  line  of  low  water,  this  sandstone  includes  a  layer  of 
conglomerate,  one  foot  thick,  composed  of  gravel  and  pebbles  up 
to  an  inch  in  diameter,  mostly  white  quartz,  all  much  water- worn. 

Half  a  mile  farther  east,  where  the  river  turns  from  a  north  to 
an  east  course,  about  a  hundred  rods  above  its  mouth,  another  out- 
crop of  this  formation  was  seen  along  an  extent  of  about  fifty  feet  and 
to  a  hight  of  six  feet.  The  lowest  beds  here,  about  four  feet  in 
hight,  are  whitish  and  yellowish,  somewhat  pebbly  sandstone,  in 
layers  from  a  quarter  of  an  inch  to  six  inches  thick;  in  part  rhom- 
boidally  divided  by  many  joints;  levelly  stratified  at  the  east,  but 
at  the  middle  of  the  exposure  dipping  1^  to  10^  southwesterly  and 
disappearing.  The  overlying  beds  are  soft,  finely  laminated  shales, 
red,  green  and  yellow.  Their  red  layers  are  from  an  inch  to  one 
and  a  half  feet  thick,  rarely  enclosing  yellow  laminae;  and  the  green 
vary  from  one  to  four  inches  in  thickness,  including  yellow  layers 
up  to  three-fourths  of  an  inch  thick. 

On  th«^  St.  Croix  river  similar  beds  were  noted  in  its  southeast 
bank,  opposite  to  the  most  southern  of  the  ''Thousand  islands,^* 
a  mile  above  the  mouth  of  Snake  river.  Here  whitish  and  slightly 
yellowish,  soft  sandstone  was  exposed  along  a  distance  of  forty 
feet,  and  to  a  hight  of  ten  feet  above  the  water,  in  the  base  of  a 
high  bluff.  It  is  bedded  in  horizontal  layers,  which  are  obliquely 
laminated,  and  vary  from  three  to  twelve  inches  in  thickness,  some- 
times divided  by  layers  a  quarter  of  an  inch  to  one  inch  thick  of 
greenish  sand.  Under  this  sandstone,  the  three  feet  next  to  the 
water  consisted  of  soft  shales,  the  upper  one  and  a  half  to  two  leet 
being  dark  red,  finely  laminated,  with  occasional  thin  streaks  of 
green  or  yellow  ;  then,  about  a  foot  of  light  green  color,  with  lit- 
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tie  yellow  ^nd  red,  underlain  at  the  water's  edge  by  a  second  red 
stratum.  An  eighth  of  a  mile  farther  south,  this  eastern  blu£P, 
about  9<)  feet  high,  exposes  a  yertical  thickness  of  fifteen  feet  of 
nearly  white,  level  sandstone^,  35  to  50  feet  above  the  river. 

A  quarter  of  a  mile  below  the  mouth  of  Snake  river,  this  sand- 
stone occurs,  thinly  covered  with  alluvium,  a  few  rods  north  of  Mr. 
T.  R.  Rice's  house,  on  the  Wisconsin  side,  being  eight  or  ten  feet 
above  the  St.  Croix. 

The  Horse-race  rapids,  not  broken  by  boulders,  are  a  half  mile 
long,  lying  mostly  in  the  N.  E.  i  of  section  7,  T.  38,  R.  19.  The 
next  half  mile  of  the  St.  Croix,  two  to  two  and  a  half  miles  below 
Snake  river,  is  bordered  on  the  Wisconsin  side  by  perpendicular 
cliffs  of  white,  coarse-grained,  soft  and  crumbling,  horizontally 
bedded  sandstone,  about  50  feet  high. 

CHISAGO  COUNTY. 

St.  Croix  sandstone.  At  Baltimore  rapids,  on  the  St.  Croix  river 
a  little  below  the  northeast  corner  of  Chisago  county,  in  the  N.  E. 
i  of  section  4,  T.  37,  R.  20,  this  St.  Croix  sandstone  forms  a  bluff 
on  the  Minnesota  side,  50  feet  high  and  a  quarter  of  a  mile  long. 

In  the  southwest  quarter  of  this  section,  about  a  half  mile  below 
the  last,  ledges  of  sandstone,  light  gray  in  color,  coarse  grained  and 
rarely  including  white  quartz  pebbles  up  to  three-fourths  of  an 
inch  in  diameter,  friable,  and  level  in  stratification,  occur  at  two  or 
three  points  within  an  eighth  of  a  mile  on  the  Wisconsin  side, 
rising  10  to  15  feet  above  the  river. 

An  eighth  of  a  mile  farther  southwest,  the  same  stone  rises  on  the 
Minnesota  side  in  a  vertical  and  overhanging  cliff  twenty  feet  high 
and  about  fifteen  rods  long,  known  as  the  "big  rock."  It  is  the 
last  prominent  ledge  seen  in  descending  the  St.  Croix  before  com- 
ing to  the  high  outcrops  of  trap  in  the  southeast  part  of  this 
county.' 

Only  two  localities  of  rock-exposures  are  known  in  the  interven- 
ing distance  of  twenty-five  miles,  both  being  sandstone  with  the 
characters  already  described.  These  are  at  a  fall  of  about  ten  feet 
on  Rush  creek  a  half  mile  above  its  mouth,  and  at  Yellow  Pine 
rapids  in  the  St.  Croix,  on  the  east  side  of  section  18,  T.  36,  R.  20, 
where  low  ledges  of  this  stone  are  seen  in  its  channel  and  banks 
along  a  distance  of  nearly  a  mile. 
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This  sandstone  and  its  included  shales  are  exposed  at  many 
places  in  the  bluffs  of  the  St.  Croix  river  at  St.  Croix  Falls  and 
Taylor^s  Falls,  and  through  Franconia,  the  southeastern  township 
of  this  county.  In  stratification  all  these  beds  are  nearly  horizon- 
tal and  show  no  indications  of  any  disturbance  or  metaniorphism 
since  their  deposition.  They  reach  from  the  level  of  the  river  to 
hights  50  to  100  feet  above  it,  and  are  overlain  by  the  s^lacial  drift. 
Where  they  lie  in  contact  with  the  steep,  vertical,  or  overhanging 
sides  of  the  trap  rocks  which  here  form  the  Dalles  of  the  St.  Croix, 
they  are  often  changed  to  conglomerate,  containing  many  frag- 
ments that  fell  from  these  clifis,  which  had  already  been  deeply 
eroded  before  the  St.  Croix  sandstone  and  shales  were  deposited. 
These  sediments  contain  multitudes  of  shells  of  Ltn^t/^  and  Orhicula 
species,  and  trilobites  occur  rarely  ;  but  no  fossils  have  been  found 
in  any  of  the  strata  which  lie  farther  north,  described  in  the  fore- 
going pages. 

At  St.  Croix  Falls,  in  Wisconsin,  fossiliferous  shales,  mostly 
gray,  but  in  some  beds  green,  often  bearing  films  of  iron  rust  in 
their  crevices  and  joints,  and  including  thin  layers  of  sandstone, 
are  seen  from  the  river's  shore  to  a  hight  of  50  feet.  These  shales 
also  form  the  Minnesota  bank  of  the  river,  about  30  ftet  high, 
between  twenty  and  forty  rods  north  of  the  Taylor's  Falls  bridge. 

In  the  two  miles  between  the  Upper  and  Lower  Dalles,  the  for- 
mation is  a  whitish  or  yellowish  gray,  soft,  often  friable,  sandstone, 
exposed  in  the  bluffs  west  of  the  St.  Croix  to  the  hight  of  about 
100  feet.  Near  Taylor's  Falls  it  has  been  somewhat  quarried  for 
use  as  a  building  stone. 

At  Franconin,  close  below  the  Lower  Dalles,  it  reaches  in  the 
bluff  of  Lawrence  creek  at  Paul  Munch's  mill  to  a  hight  ot  about 
70  feet  above  the  creek  or  90  feet  above  the  St.  Croix.  Its  upper 
40  feet  are  a  gray,  thick-bedded  sandstone,  which  is  rather  friable, 
but  hardens  alter  quarrying;  it  supplied  the  stone  of  which  this  mill 
was  built,  fifteen  years  ago.  Tiie  next  12  feet  are  finely  laminated, 
slightly  sandy  shale,  soft,  but  ha>'dening  by  exposure,  green  and 
iron-rusted,  superficially  ash-colored;  and  the  20  feet  at  the  base  are 
dark-greenish  sandstone,  soft  and  incoherent  at  the  weathered  sur- 
face. 

The  ravine  of  Lawrence  creek  for  a  half  mile  above  this  mill  is  en- 
closed by  cliffs  of  this  sandstone,  mostly  like  the  upper  part  of  the 
foregoing  section,  rising  50  to  75  feet  above  the  creek,  and  in  their 
highest  portion  about  125  feet  above  the  St.  Croix.  Myriads  of  LiU" 
gulcBy  difficult  for  preservation,  excepting  as  fragments,  because  of 
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the  enimbling  character  of  the  stone,  occur  Id  these  beds  on  each  side 
of  the  creek,  an  eighth  to  a  fourth  of  a  mile  north  from  the  mill,  at 
about  the  hight  of  the  flume.  The  dip  here  is  one  to  one  and  a  half 
feet  in  a  hundred,  or  about  three-fourths  of  a  degree,  southward. 

Travertine,  a  limestone  deposited  from  the  water  of  springs, 
occurs  in  large  deposits  on  the  face  of  the  bluffs  of  this  sandstone, 
and  has  been  extensively  burned  for  lime,  a  quarter  to  a  half  of  a 
mile  south  of  Munch's  mill  in  Franconia,  and  near  Osceola,  a  few 
miles  farther  south  on  the  Wisconsin  side.  At  the  latter  place, 
nearly  opposite  to  the  southeast  corner  of  Chisago  county,  the  St. 
Croix  sandstone  is  thinly  capped  by  the  Lower  Maguesian  lime- 
stone, which  thence  southward  overhes  this  formation  along  the 
St.  Croix  and  Mississippi  rivers. 

Copper  ^bearing  trap.  The  remarkable  outcrops  of  trappean 
rocks  forming  the  picturesque  and  grand  Dalles  of  the  St.  Croix, 
are  more  than  thirty  miles  south  of  the  areas  of  these  rocks  in 
Pioe  county.  About  a  mile  above  Taylor's  Falls  and  close  above 
St.  Croix  Falls,  trap  occurs  in  the  channel  and  on  both  sides  of  the 
river,  its  highest  portions  having  an  elevation  of  50  feet.  At  Tay- 
lor's Falls  the  St.  Croix  enters  its  Upper  Dalles,  where  for  three- 
fourths  of  a  mile  it  is  walled  on  both  sides  by  bold,  often  vertical, 
ragged  cliffs,  75  to  150  feet  high,  of  tough,  nearly  black,  massive 
trap.  This  gorge  and  the  similar  one  of  the  Lower  Dalles,  about 
a  quarter  of  a  mile  long,  close  above  Franconia,  have  been  cut  in 
this  rock  by  the  river,  the  excavation  being  aided  by  nearly  verti- 
cal joints.  At  Taylor's  Falls  landing  these  bear  N  .60°  E.  and  N. 
45^  W. 

East  of  the  road  to  this  lauding,  the  ledges  of  very  hard  trap, 
25  to  60  feet  above  the  river,  are  surprisingly  water-worn,  with 
many  pot-holes  of  all  sizes  from  those  only  one  and  a  half  feet  in 
diameter  and  six  foet  or  more  in  depth,  almost  perfectly  cylindri- 
cal, to  the  caldron,  situated  six  rods  northeast  of  the  landing, 
twenty  feet  in  diameter,  circular,  and  ten  feet  deep  with  perpen- 
dicular sides  to  the  surface  of  the  water  which  partly  fills  it.  Into 
one  of  these  wells,  eight  feet  in  diameter,  a  pole  has  been  thrust 
down  thirty  feet. 

The  origin  of  this  formation,  as  in  Piue  county  and  in  the  lake 
Superior  region,  appears  to  have  been  by  overflows  of  molten  rock 
poured  out  from  fissures  of  the  earth's  crust;  but  only  inconsidera- 
ble portions  of  the  beds  exposed  here  are  amygdaloidal,  aud  this 
structure  is  rarely  seen  to  be  characteristic  of  distinct  layers,  A 
general  system  of  jointage  planes,  which  is  quite  noticeable  in 
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these  outcrops,  dipping  about  15®  W.  by  S.  is  regarded  by  Profes- 
sor Ghamberlin  as  parallel  with  the  planes  of  bedding  of  the  trap- 
pean  ovei flows,  at  first  nearly  lerel,  but  subsequently  disturbed 
and  tilted.  He  further  remarks  that  these  rocks  and  those  of 
Pine  county  are  bent  in  a  synclinal,  like  their  broader  continua- 
tion northward,  which  forms  the  depression  of  lake  Superior ;  and 
that  this  continuously  synclinal  belt  is  slightly  curved  upwardt 
saddle-like,  between  the  lake  and  its  southern  extremity  in  the 
St.  Croix  basin. 

A  band  of  conglomerate,  the  only  one  observed  in  the  exposures 
of  trap  in  this  region  of  the  Dalles,  is  reported  by  Mr.  D.  A.  Can- 
eday,  in  a  ravine  on  the  Minnesota  side,  nearly  a  mile  southwest 
from  the  bridge;  being  a  layer  eight  feet  thick,  dipping  15^  west- 
erly, overlain  and  underlain  by  trap,  which  is  dark  above  and  red- 
dish beneath. 

Exploration  for  copper  and  silver  has  been  made  in  the  trap 
formation  at  Taylor^s  Falls  by  three  shafts.  A  short  distance  east 
of  the  Lutheran  church  on  the  road  to  Franconii,  Mr.  N.  C.  D. 
Taylor  went  to  a  depth  of  43  feet,  finding  films  and  small  masses 
ot  native  copper.  This  is  near  the  highest  part  of  these  trappean 
ledges,  about  200  feet  above  the  river,  and  50  below  the  average 
hight  of  the  rolling  drift  which  universally  covers  the  bed-rocks 
from  the  top  of  this  river-bluff  westward.  The  two  other  shafts 
were  sunk  by  the  Taylor's  Falls  Mining  Company,  one  being  near 
the  river,  and  the  other  about  75  feet  above  it,  on  Ravine  street. 
The  last  was  worked  in  1874  and  1875,  and  reached  a  depth  of  120 
feet,  following  a  vein  eight  to  ten  feet  wide,  which  dipped  to  the 
west  about  85°,  or  ten  feet  away  from  a  plumb-line.  This  vein 
contained  ores  of  both  copper  and  silver.  An  apparently  metalli- 
ferous vein,  four  feet  wide,  with  strike  nearly  from  north  to  south, 
is  seen  on  the  surface  about  half-way  between  this  and  Mr.  Tay- 
lor's shaft.  Another,  eighteen  inches  in  thickness,  dipping  12°  W. 
S.  W.,  is  described  by  Mr.  Caneday,  near  the  foot  of  the  Upper 
Dalles,  at  a  little  hight  above  the  river;  the  four  inches  next  to  the 
hanginio:  wall  being  bornite,  a  sulphuret  of  copper  and  iron,  with 
about  a  foot  of  white  quartz  and  a  thin  earthy  layer  below. 


IV. 


LAKE  AGASSIZ :     A  CHAPTER  IN  GLACIAL  GEOLOGY. 


[Bead  before  the  Minnesota  Academy  of  Natural  Sciences,  Jan.  6th,  1882.] 


•BY  WARREN  UPHAM. 


In  the  last  of  the  geologic  ages  a  very  cold  climate  covered  the 
north  part  of  our  continent  with  ice.  Every  year  the  snowfall  was 
greater  than  could  be  melted  away  in  sumniei ;  and  its  depth  grad- 
ually increased  till  its  lower  portion  was  changed  to  compact  ice 
by  the  pressure  of  its  weight.  This  pressure  also  caused  the  vast 
sheet  of  ice  to  move  slowly  outward  from  the  region  of  its  greatest 
thickness  toward  its  margin.  Our  reasons  for  believing  that  there 
has  been  such  a  wonderful  gla^^ial  period,  are  abundant  and  must 
convince  anyone  who  gives  attention  to  them. 

The  surface  of  the  bed-rock  at  the  quarries  in  this  city  [Minne- 
apolis], on  Nicollet  island  and  beside  the  Mississippi  farthvr  east, 
bears  tine  scratches  and  markings,  called  stricB^  like  those  which 
are  found  beneath  the  glaciers  of  the  Alps.  Only  one  cause  is 
known  which  can  produce  markings  like  these,  and  this  is  the  rasp- 
ing of  stones  and  boulders  frozen  in  the  bottom  of  a  moving  mass 
of  ice,  accumulated  upon  the  land  in  a  solid  sheet  of  great  extent 
and  depth.  As  these  striae  are  found  upon  the  rocky  surface  of 
British  America  and  of  the  northern  United  States  to  a  southern 
limit  that  coincides  approximately  with  tbe  course  of  the  Ohio  and 
Missouri  rivers,  we  must  conclude  that  an  ice-sheet  has  covered 
these  regions. 
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The  superficial  material  that  overlies  the  bed-rock  within  this 
northern  glaciated  area  has  everywhere  been  ploughed  up  and 
worked  over  by  the  slowly  moving  ice-sheet,  and  at  its  disappear- 
ance was  left  in  a  deposit  of  clay,  sand,  gravel  and  boulders,  mixed 
in  one  confused  mass,  which  is  called  till.  Except  in  the  valleys, 
as  of  the  Mississippi  at  Minieapolis,  where  streams  have  assorted 
these  materials  and  spread  them  in  layers,  the  till  forms  the  surface 
of  nearly  all  of  Minnesota,  it«  thickness  being  from  50  to  250  feet. 
It  is  the  stony  and  gravelly  clay,  in  which  cellars  and  well  are  dug; 
and  it  forms  a  sheet  of  such  great  extent  and  thickness  that  about 
half  of  the  counties  of  western  Minnesota  contain  no  exposures 
of  the  underlying  older  rocks. 

The  thickness  of  the  ice-sheet  was  so  great  that  its  striae  and 
transported  drift  are  found  on  the  top  of  mount  Katahdin,  of  the 
White  mountains,  and  the  Adirondacks  ;  and  over  northern  Min- 
nesota it  was  probably  of  equal  depth,  or  about  a  mile  thick.  By 
the  direction  in  which  the  boulders  have  been  carried  from  their 
original  ledges,  and  by  the  courses  of  the  glacial  markings,  we 
know  that  the  ice  moved  in  general  from  north  to  south.  In  New 
England  its  current  was  southeastward,  and  the  border  of  the  ice- 
sheet  was  pushed  into  the  Atlantic  to  the  fishing  banks  south  of 
Newfoundland  and  east  of  cape  God.  Over  Canada  and  the  region 
of  the  great  lakes,  the  ice-flow  was  southwestward.  A  glacial 
current  moving  in  this  direction  has  spread  upon  eastern  Minnesota 
a  red  till,  thus  colored  by  the  hematite,  or  anhydrous  sesquioxide 
of  iron,  contained  in  the  red  quartzyte,  sandstone  and  shales  of 
lake  Superior,  which  were  eroded  by  this  ice-sheet.  In  western 
Minnesota  the  ice  flowed  southward  from  lake  Winnipeg  to  Big 
Stone  lake  and  thence  southeast  into  northern  Iowa,  spreading  a 
blue  till,  with  many  boulders  of  limestone. 

Terminal  moraines^  or  hills,  knolls  and  ridges  of  drift  heaped  at 
the  border  of  the  ice-sheet,  are  found  stretching  in  a  remarkably 
curved  and  looped  course  across  Wisconsin,  Minnesota,  Iowa  and 
Dakota.  The  line  of  this  formation  in  Minnesota  reaches  from 
Stillwater  and  Saint  Paul  northwest  to  the  vicinity  of  Saint  Cloud 
and  to  the  Leaf  hills,  this  part  being  at  the  limit  of  the  ice-cur- 
rent which  came  from  lake  Superior;  then  from  the  Leaf  hills 
south  by  Gleuwood,  lake  Minnetoaka,  and  Albert  Lea,  into  Iowa 
to  the  vicinity  of  Des  Moines,  this  part  bain^  pushiid  out  at  the 
east  side  of  an  extensive  lobe  of  the  ice-sheet,  whose  central  cur- 
rent went  Fouth  and  southeast;  then,  on  the  west  side  of  the 
same  glacial  lobe,  its  terminal  moraine  has  been  traced  from  cen- 
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tral  Iowa  northward  by  Spirit  lake  and  lake  Benton  to  the  Head 
of  the  Gotean  des  Prairies,  twenty  miles  west  of  lake  Traverse, 
This  moraine  was  formed  at  the  margin  of  the  areas  that  were 
overspread  by  the  ice  ot  our  last  severely  cold  epoch. 

At  some  earlier  time  of  the  same  great  glacial  period,  the  ice- 
eovered  area  extended  much  farther  south,  to  northeastern  Kansas, 
into  Missouri  to  Saint  Louis,  and  to  southern  Illinois,  Indiana  aod 
Ohio.  Within  this  area  and  entirely  surrounded  by  the  ice-sheet, 
a  district  about  150  miles  lon^  from  north  to  south  and  100  miles 
wide,  lyiog  in  southwestern  Wisconsin  and  adjoining  parts  of  Illi- 
nois, Iowa  and  southeastern  Minnesota,  was  singularly  exempted 
from  glaciation.  The  picturesque  bluffs  of  rock  along  the  Missis- 
sippi from  lake  Pepin  to  La  Crosse  and  southward,  often  standing 
out  isolated  and  aloue  like  the  ruins  of  turreted  castles,  are  in  the 
region  which  has  no  till  and  has  not  been  planed  and  smoothed  by 
the  ice-sheet. 

The  end  of  the  glacial  period  was  brought  by  the  genial  influ- 
ence of  a  milder  climate  when  the  surface  of  thb  ice-sheet  was 
melttrd  faster  than  ic  was  replenished  by  the  snowfall.  Its  depth 
and  extent  could  no  longer  increase,  but  were  thenceforth  gradually 
diminished.  While  the  ice  had  been  growing  deeper  and  much  of 
the  snow  that  fell  each  year  remained  unmelted,  its  surface  was 
probably  as  smooth  and  nearly  level  as  our  most  uniform  and  mo- 
notonous tracts  of  prairie  ;  and  its  vast  area  was  one  white  expanse, 
nnflt^cked  by  pebbles,  earth  or  even  dust,  excepting  close  to  the 
border  where  its  progress  was  stayed  by  melting  and  the  drift 
which  bad  been  gathered  into  the  ice-mass  became  exposed  on 
its  surface  and  was  carried  forward  and  heaped  at  its  margin. 

At  the  departure  of  the  ice,  the  scene  was  changed.  Its  surface 
upon  large  areas,  reaching  probably  two  or  three  hundred 
miles  from  its  edge,  was  hollowed  into  basins  of  drainage  and 
channeled  by  streams  which  flowed  between  walls  of  ice.  The 
boulders,  gravel,  sand  and  clay  mingled  in  the  ice,  mostly  in  its 
lower  portion,  were  exposed  by  this  melting,  so  that  at  length, 
when  only  a  small  thickness  of  the  ice  was  left,  its  surface  must 
have  been  covered  by  the  drift  which  it  had  contained. 

The  portion  of  North  America  which  was  overspread  by  the  ice- 
sheet,  and  from  which  it  disappeared  in  this  way,  was  of  great  ex- 
tent, reachino:  from  the  north  part  of  the  United  States  to  the  Arc- 
tic ocean,  and  from  New  England  to  Dakota  and  westward  in 
British  America  to  the  Pacific.  The  melting  and  rcv^ession  of  this 
ice  began  at  its  southern  border  and  slowly  proceeded   northward. 
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Wherever  there  was  free  drainage  away  from  the  ice-sheet,  a  large 
part  of  the  materials  of  the  drift  which  had  been  gathered 
up  into  it  fell  in  a  comparatively  loose,  unstratified  mass,  forming 
the  upper  part  of  the  till  with  its  moderately  undulating  surface, 
and  covering  the  laud  upon  which  the  ice  had  lain,  whether 
this  was  bed-rock,  a  ground-moraine,  or  till  formed  in  an  earlier 
glacial  epoch. 

Other  parts  of  the  drift  held  in  the  ice  were  washed  away  by  its 
streams  and  deposited  as  modified  drifts  forming  layers  of  gravel, 
sand,  and  fine  silt,  in  the  valleys  along  which  the  flood  supplied  by 
its  melting  descended  toward  the  ocean.  The  hi^^h  water  of  the 
rivers,  like  that  which  now  occurs  for  a  few  days  in  the  freshets  of 
spring,  was  then  maintained  through  the  entire  summer,  and  this 
was  repeated  yearly  till  the  glacial  sheet  had  retreated  beyond 
their  lines  of  watershed.  The  abundant  supply  of  sediment  through 
this  time  gradually  lifted  these  floods  upon  the  surface  of  thick 
and  wide  plains,  sloping  with  the  valleys. 

After  the  departure  of  the  ice,  the  supply  of  both  water  and  sedi- 
ment was  so  diminished  that  the  streams  could  no  longer  over- 
spread these  flood-pUins,  and  add  to  their  depth,  but  were  thence- 
forth occupied  mainly  in  slow  excavation  and  removal  of  these  de- 
posits, leaving  remnauts  of  them  as  plains  or  terraces,  sometimes 
100  to  200  feet,  or  more,  above  their  present  channel.  The  con- 
spicuous bluffs  of  loess  bordering  the  Missouri  river  were  formed  in 
this  way.  Along  the  Mississippi  the  flood-plain  of  modified  drift 
at  Brainerd  and  Saint  Cloud  has  a  hie^ht  about  60  feet  above  the 
river  ;  at  Clearwater  and  Monticello,  70  to  80  f*»et  ;  at  Dayton,  45 
feet;  and  at  Minneapolis,  25  to  30  feet  above  the  river  at  the  head 
of  St.  Anthonjr's  falls. 

This  review  of  the  condition  of  Minnesota  during  the  glacial 
period  prepares  us  to  understand  how  the  glacial  Lake  Agassiz  was 
formed  in  the  basin  of  the  Red  river  of  the  North  and  of  lake  Win- 
nipeg during  the  final  melting  and  gradual  recession  of  the  ice- 
sheet.  It  thus  belongs  to  the  closing  epoch  of  the,  ice  age,  when 
the  continental  glacier,  subdued  by  a  more  temperate  climate,  was 
yielding  its  ground  between  northwestern  Minnesota  and  Hudson 
bay.  During  this  retreat  free  drainage  from  the  melting  ice  could 
not  take  place,  because  the  descent  of  the  land  is  northward.  As 
soon  as  the  border  of  the  ice  had  receded  beyond  the  watershed 
dividing  the  basin  of  the  Minnesota  from  that  of  the  Red  river,  it  is 
evident  that  a  lake,  fed  by   the  glacial  melting,  stood  at  the  foot 
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of  the  ice-fields,  and  extended  northward  as  they  withdrew  along 
the  valley  of  the  Red  river  to  lake  Winnipeg,  filling  this  valley  and 
its  branches  to  the  hight  of  the  lowest  point  over  which  an  outlet 
conld  be  found.  Until  the  ice-barrier  was  melted  upon  the  area 
now  crossed  by  the  Nelson  river,  thereby  draining  thisjorlacial  lake, 
its  outlet  was  along  the  present  course  of  the  Minnesota  river.  At 
first  its  overflow  v/as  upon  the  nearly  level,  gently  undulating 
surface  of  the  drift,  about  1100  feet  above  the  sea,  at  the  west  side 
of  Traverse  and  Big  Stone  counties  ;  but  in  process  of  time  this  cut 
a  channel  here  125  to  150  feet  deep,  and  from  one  to  two  miles 
wide,  in  which  lie  Traverse  and  Big  Stone  lakes,  respectively  970 
and  962  feet  above  the  sea.  From  this  outlet  the  Red  river  valUy, 
30  to  50  miles  wide,  stretches  315  miles  north  to  lake  Winnipeg 
which  is  7lO  feet  above  the  sea.  Along  this  entire  distance  there 
is  a  very  uniform  continuous  descent  of  a  little  less  than  one  loot 
per  mile.  The  drift  contained  in  the  ice-sheet  upon  this  area,  and 
the  silt  gathered  by  its  glacial  rivers,  were  here  deposited  in  a  lake, 
shallow  near  its  mouth,  but  becoming  gradually  deeper  northward. 
Beyond  our  national  boundary  this  lake  covered  a  large  area, 
varying  from  100  to  200  miles  in  breadth  at  and  west  of  lake  Win- 
nipeg ;  and  its  total  length  appears  to  have  been  at  least  600  miles. 
Because  of  its  relation  to  the  retreating  continental  ice-sheet,  this 
lake  has  been  named  in  memory  of  professor  Louis  Agassiz,  the 
first  prominent  advocate  of  the  theory  that  the  drift  was  produced 
by  I  and- ice. 

Under  the  direction  of  professor  Winchell,  the  state  geologist, 
it  was  a  part  of  my  work  last  summer  to  trace  the  course,  and  de- 
termine the  hight,  of  the  shore-line  of  this  ancient  lake.  This  was 
done  in  July  and  August,  the  only  months  of  the  past  season  which 
had  sufficiently  dry  weather  for  entirely  satisfactory  progress  in 
such  exploration.  Horace  V.  Winchell  was  my  efficient  assistant 
as  rod-man  in  the  work  of  leveling,  by  which  the  hight  of  the 
upper  beach  was  ascertained  along  its  whole  extent  examined. 
This  was  about  175  miles,  following  the  course  of  the  old  shore, 
extending  from  lake  Traverse  ta  the  north  side  of  Maple  lake, 
twenty  miles  east  of  Crookston,  The  distance  that  it  includes  from 
north  to  south  is  142  miles. 

BEACHES  OF  LAKE  AQASSIZ. 
[For  a  map  of  these,  see  tig.  3,  plate  1 .] 

The  upper  or  Herman  beach.  Along  nearly  the  whole  of  this 
distance  there  exists  a  remarkable  deposit  of  beach  gravel  and  sand. 
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forming  a  continuous,  smoothly  rounded  ridge,  such  as  is  found 
slon^  any  part  of  the  shores  of  the  ocean  or  of  our  great  lakes 
where  the  land  sinks  in  a  gently  descending  slope  b-^neath  the 
water-level.  Usually  the  beach  of  lake  Agassiz  is  a  ridge  three 
to  ten  feet  above  the  land  next  to  it  on  the  side  that  was  away 
from  the  lake,  and  ten  to  twenty  feet  above  the  land  adjoining  it 
on  the  side  where  the  lake  lay.  In  breadth  this  beach-ridge  varies 
from  ten  to  twenty-five  or  thirty  rods.  It  is  thus  a  broad  wave- 
like swell,  with  a  smooth,  gracefully  rounded  surface. 

Such  being  a  section  across  the  beach,  remember  that  this  ridge 
extends  along  the  whole  distance  that  we  have  explored,  with  only 
here  and  there  gaps  where  it  ha^  been  cuh  through  by  streams  and 
rare  intervals  of  a  quarter  or  a  half  mile  or  at  the  longest  two  or 
three  miles  where  the  outline  of  the  lake  shore,  or  the  direction  of 
the  shore-currents,  prevented  such  accumulation.  We  find  similar 
interruptions  in  the  beaches  of  present  lakes  and  on  the  sea-coast; 
and  like  these  modern  deposits  the  beach  of  lake  Agassiz  varies  cou- 
siderably  in  its  size,  having  in  any  distance  of  five  miles  some  por- 
tions five  or  ten  feet  higher  than  others,  due  to  the  unequal  power 
of  waves  and  currents  at  these  parts  of  the  sho<*e.  The  moderate 
slope  of  the  land  toward  lake  Agassiz  was  favorable  for  the  forma- 
tion of  a  beach-ridge,  and  it  has  been  clearly  traced  as  one  continu- 
ous formation  along  this  distance  of  175  uiiles.  In  calling  it  con- 
tinuous, we  mean  that  whenever  it  is  interrupted  it  is  found  a  little 
distance  farther  along,  beginning  again  at  very  closely  the  same 
bight. 

The  gaps  where  the  beach  is  not  a  distinctly  traceable  ridge-like 
deposit  of  gravel  and  sand,  cannot  exceed  one-twentieth  of  its 
whole  course.  In  a  few  places  the  lake  has  undermined  its  shore, 
forming  a  terrace  in  the  till,  with  no  definite  beach-deposit,  the 
work  of  the  waves  having  been  to  erode  and  carry  away  rather  than 
to  accumulate.  In  other  places,  sometimes  two  or  three  miles  in 
length,  the  area  where  this  ancient  lake  had  its  margin  is  a  marsh 
or  shaking  bog,  full  of  spring  water,  and  rough  with  hummocks 
of  grass,  which  grows  luxuriantly,  but  is  safe  trom  the  hay-makers 
because  teams  cannot  be  driven  upon  these  tracts. 

Nearly  everywhere  along  the  course  of  this  beach  of  lake  Agassiz 
the  land  upon  each  side  is  till,  or  unstratified  clay,  containing 
some  intermixture  of  sand  and  gravel  and  occasional  stones  and 
boulders.  The  material  of  the  beach-ridge  is  remarkably  in  con- 
trast with  this  adjoining  and  underlying  till,   for  it  includes  no 
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clay  but  consista  of  stratified  sand  and  gravel,  the  largest  pebbles 
being  usually  from  two  or  three  to  six  inches  in  diameter. 

When  lake  Agassiz  stood  at  its  greatest  hight  and  formed  the 
upper  beach,  its  outlet  was  about  85  feet  above  the  present  surface 
of  lake  Traverse,  or  1055  feet  above  the  sea.  The  channel  which  at 
this  time  had  been  excavated  in  the  drift  by  its  outflow  was  30  to 
40  feet  deep  along  the  distance  of  about  fifty  miles  where  low  are 
lake  Traverse,  Brown's  valley,  and  Big  Stone  lake.  This  beach  is 
crossed  by  thn  Breckenridge  line  of  the  Saint  Paul,  Minneapolis 
&  Mauitoba  railway  at  a  point  about  one  and  a  half  miles  north- 
west from  Herman. 

The  Norcrosb  beach.  Two  lower  beaches,  of  the  same  character 
as  to  furm,  size,  and  material,  with  the  highest,  were  also  noted; 
their  course  was  traced  through  long  distances;  and  their  hight 
was  determined  by  our  leveling.  At  the  next  epoch,  after  that  of 
the  upper  or  Herman  beach,  when  the  lake-level  was  again  nearly 
Riationary  long  enough  to  form  a  ridge  of  gravel  and  sand  upon 
its  shore,  the  outlet  had  been  eroded  about  30  feet  deeper  than  at 
the  time  of  the  upper  beach,  but  was  still  55  feet  above  the  present 
lake  Traverse  and  Brown's  valley.  The  beach  of  lake  Agassiz 
when  it  had  this  lower  level  is  crossed  by  the  Breckenridge  railway 
line  at  Norcross,  five  miles  northwest  of  Herman.  This  is  accord- 
ingly named  the  Norcross  beach.  Its  course  and  hi?ht  have  been 
determined  through  an  extent  of  a  hundred  and  fifty  miles  from 
Norcross  northward  to  a  point  twenty-five  miles  north  of  Maple 
lake  and  ten  niile.^  beyond  Red  Lake  Falls. 

TheCainphell  beach.  A  third  series  of  beach-deposits  of  similar 
extent  and  conspicuous  development  with  the  foregoing,  was  formed 
when  the  outlet  of  lake  Agassiz  had  been  lowered  some  50  feet 
more,  completing  the  excavation  of  its  channel  to  the  present  beds 
of  Traverse  and  Big  Stone  lakes.  The  beach  of  this  third  stage  of 
lake  AgHSsiz  crosses  the  township  of  Campbell  in  southern  Wilkin 
county  from  southwest  to  northeast,  and  hence  it  is  denominated 
the  Campbell  beach.  The  course  of  this  formation  through  Wilkin 
and  Clay  counties  has  been  noted  at  a  few  places,  and  is  thus 
known  approximately.  Through  its  uext  one  hundred  miles,  from 
the  Wild  Rice  river  to  the  Tamarack  river,  it  has  been  traced  con- 
tinuously. For  forty  miles  next  beyond  Red  Lake  river  the  old 
Pembina  trail  lies  most  of  the  way  upon  this  beach.  It  has  been 
explored  to  the  north  line  of  Marshall  county,  sixty  miles  beyond 
Maple  lake. 
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Three  distinct  series  of  beach -ridges  of  gravel  and  sand  were  thus 
formed  by  lake  Agassiz  at  successive  stages  of  hight  during  its  pro- 
cess of  deepening  the  channel  by  which  it  outflowed  southward. 

THE  RED  RIVER  VALLEY. 

The  central  part  of  the  basin  of  lake  Agassiz,  within  the  limits 
of  Minnesota  and  Dakota,  now  drained  by  the  Red  river,  has  an 
exceedingly  flat  surface,  sloping  imperceptibly  northward,  as  also 
from  each  side  to  its  central  line.  The  Red  river  has  its  course 
along  the  axial  depression,  where  it  has  cut  a  channel  20  to  00  feet 
deep.  It  is  bordered  by  only  few  and  narrow  areas  of  bottomland, 
instead  of  which  its  banks  usually  rise  steeply  on  one  side  and  by 
moderate  slopes  on  the  other,  to  the  lacustrine  plain  which  thence 
reaches  nearly  level  ten  to  twenty-five  miles  from  the  river.  Its 
tributaries  cross  the  plain  in  similar  channels,  which,  as  also  the 
Red  river,  have  occasional  gullies  connected  with  them,  dry  through 
^  the  most  of  the  year,  varying  from  a  few  hundred  feet  to  a  mile  or 
more  in  length.  Between  the  drainage  lines,  areas  often  five  to 
fifteen  miles  wide  remain  unmarked  by  any  water-courses.  The 
highest  portions  of  these  tracts  are  commonly  from  two  to  five  feet 
above  the  lowest. 

This  vast  plain,  twenty-five  to  fifty  miles  wide,  lying  half  in  Min- 
nesota and  half  in  Dakota,  and  stretching  from  lake  Traverse  and 
Breckenridge  north  to  Winnipeg,  is  the  widely  famed  Ited  river 
valley.  The  material  of  the  lower  part  of  this  ancient  lake-bed 
shown  in  the  banks  of  the  Red  river  and  reaching  several  miles 
from  it,  is  fine  clayey  silt,  horizontally  stratified  ;  but  at  its  south 
end,  in  Traverse  county  and  the  south  half  of  Wilkin  county, 
and  upon  large  areas  of  each  side  of  this  plain,  it  is  mainly  unstrat- 
ified  boulderclay,  which  differs  from  the  rolling  or  undulating  till 
of  the  adjoining  region  only  in  having  its  surface  nearly  flat.  Both 
these  formations  are  almost  impervious  to  water,  which  therefore 
in  the  rainy  season  fills  their  shallow  depressions,  but  none  of  these 
are  so  deep  as  to  form  permanent  lakes.  Even  sloughs  which  con- 
tinue marshy  through  the  summer  are  infrequent,  but,  where  they 
do  occur,  cover  large  areas,  usually  several  miles  in  extent. 

On  all  the  area  drained  by  the  Red  river  in  Minnesota  the  gla- 
cial drift  is  so  thick  that  no  exposures  of  the  underlying  rocks 
have  been  found.  The  depth  of  the  drift  here  is  nearly  the  same 
as  its  average  throughout  the  western  half  of  the  state,  or  from 
100  to  250  feet.    The   prominent  topographic   features  of  all  this 
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region  are  doubtless  dae  to  the  form  of  the  underlying  rock- 
snrface,  upon  which  the  drift  is  spread  in  a  sheet  of  somewhat  uni- 
form thickness. 

Erosion,  before  the  ice  age,  had  sculptured  the  rocks  which  are 
every  where  buried  and  concealed  under  this  universal  drift-sheet, 
and  had  formed  the  broad  nearly  level  depression  of  the  Red  river 
valley,  which  is  1000  to  800  feet,  from  south  to  north,  above  the  sea. 
Slopes  and  terraces  of  these  rocks  beneath  the  drift  cause  the  rise 
eastward  from  this  valley  to  the  lake-sprinkled  plateau,  1300  to 
1500  feet  above  the  sea,  which  reaches  from  Glen  wood,  Alexan- 
dria and  Fergus  Falls,  to  the  sources  of  the  Mississippi.  For  ex- 
ample, though  the  traveler  finds  no  ledge  of  rock  in  going  from 
the  Red  river  at  Fargo  and  Moorhead  seventy-five  miles  east-north- 
east to  Itasca  lake,  we  yet  believe  that  the  form  of  the  surface, 
marked  by  two  remarkable  terraces,  is  due  to  that  of  the  bed-rock. 
The  flat  of  the  Red  river  valley  extends  from  Moorhead  to  about 
six  miles  east  of  Glyndon,  with  a  slight  ascent  of  about  50  feet  in 
these  fifteen  miles.  The  next  two  or  three  miles  rise  200  feet  to 
the  top  of  a  terrace  which  reaches  from  south  to  north  the  whole 
length  of  the  Red  river  valley  in  Minnesota,  though  it  is  not  all 
the  way  so  distinct  nor  so  high  as  here.  Beyond  this  ascent  the 
surface  is  again  nearly  level,  being  a  sheet  of  slightly  undulating 
or  rolling  till,  with  a  rise  of  perhaps  four  or  five  feet  per  mile, 
through  twenty-five  miles  eastward.  Next  is  a  terrace,  also  reach- 
ing a  long  distance  from  north  to  south,  which  is  ascended  in 
three  or  four  miles,  rising  about  300  feet,  to  the  White  Earth 
Agency,  which  thus  commands  a  very  extensive  western  prospect. 
Thence  a  more  rolling  plateau  extends,  with  little  change  in  the 
average  hight,  thirty  miles  eastward  to  Itasca  lake. 

In  like  manner  the  elevation  of  the  Coteau  des  Prairies,  in 
southwestern  Minnesota,  1500  to  2000  feet  above  the  sea,  and  the 
terrace-like  ascent  at  the  west  side  of  the  flat  Red  river  valley  in 
Dakota,  lying  at  a  distance  of  twenty  to  thirty  miles  west  of  the 
Red  river,  and  stretching  from  the  south  bend  of  the  Sheyenne 
river  north  to  the  Briti«)h  line  where  it  is  called  Pembina  moun- 
tain, are  undoubtedly  due  to  the  contour  of  the  bed-rock,  rather 
than  to  difierences  in  the  thickness  of  the  drift. 

The  till  upon  each  side  of  lake  Agassiz  has  a  moderately  undu- 
lating and  rolling  surface.  Within  the  area  that  was  cohered  by 
this  lake  it  has  a  much  smoother  and  more  even  contour,  but  has 
been  only  slightly  stratified.    The  action  of  its   waves  gathered 

from  this  deposit  of  till,  which  was  the  lake-bed,  the  gravel  and 
10 
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sand  of  its  beaches  ;  and  corresponding  deposits  of  stratified  clay, 
derived  from  the  same  erosion  of  the  till,  sank  in  t.he  deeper  part 
of  the  lake.  But  these  sediments  were  evideatly  of  small  amount, 
and  are  not  noticable  upon  the  greater  part  of  this  lacustrine  area, 
which  consists  of  a  smoothed  sheet  of  till.  The  position  of  the 
thick  beds  of  stratified  fine  silt  and  clay  in  the  central  depression 
of  the  Red  river  valley,  shows  that  they  were  not  deposited  by  the 
waters  of  lake  Agassiz,  which  must  have  spread  them  more  gener- 
ally over  its  entire  area ;  but  instead  appears  to  prove  that  they 
were  brought  by  the  rivers  which  flovved  into  this  hollow  and 
along  it  northward  after  the  glacial  lake  Agassiz  had  been  reduced 
to  its  present  representative,  lake  Winnipeg. 

Wells  within  this  area  show  the  character  and  depth  of  the  driflb,  but  none 
that  we  have  learned  of  within  the  basin  of  lake  Agassiz  in  Minnesota  are 
certainly  known  to  penetrate  through  this  formation.  The  nearest  point  in 
oar  state  at  which  the  exact  depth  of  the  drift  is  known  is  Herman,  about  a 
mile  outside  the  upper  beach,  where  the  till  or  stony  clay,  ye  low  near  the 
surface  but  bluish  below,  reaches  to  the  depth  of  124  feet,  beyond  which  a  well 
was  drilled  65  feet  in  rock,  mostly  mica  schist.  At  Campbell  a  well  260  feet 
deep  went  all  the  way  in  till,  excepting  occasional  layers  of  sand  and  gravel 
mostly  thin,  but  at  one  place  eight  feet  thick,  from  165  to  173  feet  below  the  top. 
At  Fargo,  in  Dakota,  the  first  95  feet  were  stratified  clay ;  next  was  a  layer  of 
gravel,  10  feet;  then  till,  115  feet;  below  which  the  remaining  42  feet  were 
probably  Cretaceous  strata,  being  soft,  dark  blue  shale,  32  feet ;  coarse  sand-rock, 
6  feet ;  and  a  second  shale,  4  feet,  in  which  the  well  stopped  at  a  total  depth 
of  262  feet.* 

Deep  wells  farther  north  in  the  Red  river  valley  are  at  Ada^  217  feet;  near 
Crookston,  190, 195,  and  205  feet;  at  Grand  Forks,  in  Dakota,  265  feet;  at 
South  Angus,  eighteen  miles  north  of  Crookston.  253  feet ;  and  at  Saint  Vin- 
cent, 165  feet.  Perhaps  none  of  these  wells,  excepting  those  at  Berman  and 
Fargo,  reach  through  the  drift;  but  the  two  mentioned  at  Grand  Forks  and 
Saint  Vincent,  which  yield  salty  and  alkaline  water,  may  go  below  it,  and  if  so, 
the  stratified  gravel  and  sand  in  which  they  stop  are  of  Cretaceous  age. 

The  fame  of  this  valley  for  its  large  harvests  of  "  No.  1  hard  "  wheat,  averag- 
ing twenty  bushels  to  the  acre,  is  nearly  equaled  by  the  unenviable  reputation 
of  the  wa'er  supplied  by  its  wells.  The  drift  upon  this  part  of  the  state  con- 
tains much  of  the  carbonates  and  sulphates  of  lime  and  magnesia,  derived  from 
the  Cretaceous  strata  which  covered  this  area  and  were  ploughed  up  by  the  ioe- 
sheet,  mixed  with  much  drift  from  the  region  of  granites,  gneiss  and  crystalline 
schists  on  the  northeast,  and  redeposited  as  till.  These  alkaline  ingredients 
of  the  soil  are  often  seen  in  the  dry  season  forming  a  white  or  gray  efflorescence, 
resembling  frost,  sometimes  a  quarter  of  an  inch  thick. 

Wheat  thrives  better  where  the  soil  contains  a  considerable  proportion  of 
these  alkaline  salts,  so  that  their  presence  throughout  the  Red  river  valley  is 
one  principal  cause  of  its  superiority  in  wheat-raising ;  and  this,  grown  year 

*  Report  of  U.  9.  greoloffical  survey  of  the  territories,  187^,  p.  301. 
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mitfir  year,  gradually  takes  away  these  ingredients  and  prepares  the  land  fopr 
other  crops.  But  their  effect  ai  dissolved  evc^ry where  in  wells  and  stre  ims 
partly  offsets  this  benefit,  and  makes  the  water  of  all  this  region  objectionably 
hard,  and  often  in  wells  and  springs  noticeably  bitter  or  salt,  especially  in  the 
northern  part  of  this  valley  both  in  Minnesota  and  Dakota. 

These  waters,  too,  more  readily  than  pure  water,  decompose  the  wooden 
eurbing.  which,  being  the  most  convenient  and  cheapest  material,  is  too  com- 
monly used  in  the  wells  of  this  region  destitute  of  stoae-quarries.  Usually 
these  wells  after  a  few  weeks  or  mmth^  become  offviusive  to  taste  and  smell; 
the  water  is  discolored,  gives  off  sulphureted  hydrogen,  and  horses  and  cattle 
refuse  to  drink  it  or  are  made  sick  by  it.  Let  such  wells  be  pumped  so  as  to  fill 
them  with  new  water  everyday,  and  these  offensive  qualities  are  principally 
removed.  Instead  of  wood  the  material  for  lining  wells  ought  to  be  stone,  iron 
pipe  or  bricks,  the  last  of  which  are  manufactured  at  many  places,  and  may  be 
made  almost  anywhere,  from  the  stratified  clay  along  the  Red  river,  of  excel- 
lent quality  and  at  moderate  cost. 

Artesian  voeHU  have  been  obtained  at  many  places  in  this  valley.  Usually  in 
its  southern  part,  as  far  northward  as  Crookston,  their  water  has  less  alkali  in 
solution  than  the  shallower  surface  wells.  The  largest  flow  yet  fonnd  is  on  the 
Fountain  Valley  farm,  owned  by  C-  H.  Brush  &  Co.,  situated  four  miles  east 
of  Campb  11.  This  well  went  56  feet  in  till  to  a  layer  of  sand  which  is  known 
to  be  lu  feet  thick  and  was  not  penetrated  at  this  depth,  making  a  total  of  66 
feet.  The  diameter  of  the  pipe  is  one  foot,  reduced  below  to  seven  inches  A 
large  stream  of  very  clear  cold  water  is  constantly  flowing  away  from  this  well, 
its  Intimated  volume  being  seven  or  eight  barrels  per  minute,  or  about  250 
gallons  It  has  been  flowing  at  this  rate  more  than  a  year.  This  water  is  of 
excellent  quality  for  house  and  farm  use,  but  is  hard  and  slightly  irony,  and 
deposits  a  rusty  sediment  in  the  channel  of  the  stream.  Its  temperature  is  46 
degrees  Fahrenheit. 

'I  he  Ada  town- well,  217  feet  deep,  four  inches  in  diameter,  supplies  a  stream 
which  partly  fills  a  one-inch  pipe.  It  was  bored  last  spring,  and  has  since  been 
running  at  the  rate  of  about  a  hundrel  barrels  per  day.  This  water  is  very 
transparent,  and  forms  no  irony  sediment.  Its  cool  temperature,  47  degrees 
Fahrenheit,  and  its  purity^  being  called  soft  water,  nearly  equal  to  rain-water 
for  washing,  make  this  a  very  satisfactory  investment  for  the  town.  Its  cost 
was  about  $500. 

Another  well,  nearly  like  the  last  in  the  amount  of  fiow  and  character  of  the 
water,  is  at  E.  S.  Corser's  elevator  at  Carman,  one  mile  south  of  Crookston. 
Its  depth  is  190  feet. 

The  deepest  well  learned  of  in  the  Red  river  valley  is  at  Grand  Forks,  265 
feet  deep.  This  has  an  artesian  flow;  but  at  the  time  of  my  visit  in  last  Angu8t» 
its  rate  of  flow,  probably  because  the  pipe  had  become  choked  with  sand  und 
clay,  was  very  small,  not  amounting  to  more  than  two  or  three  barrels  in 
twenty-four  hours.  This  water  has  a  decidedly  brackish  taste,  and  is  therefore 
worthlessfor  any  ordinary  use.  The  well  at  Saint  Vincent,  165  feet  deep,  is  of  the 
same  alkaline  character.  Both  were  bored  to  supply  wat;r  for  locomDtives 
bnt  cannot  be  used  because  of  their  mineral  residue. 

It  may  be  that  these  very  deep  wells  derive  their  alkaline  and  salty  watar  from 
CJretaceons  strata;  but  some  shallower  artesiau  we'ls  in  this  north  part  of  the 
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Red  river  valley  get  qnite  brackish  water  from  layers  of  gravel  and  sand  con- 
tained in  the  drift  One  of  these  is  on  the  farm  of  E.  N.  Davis,  in  the  sonth 
edge  of  Kittson  oonnty,  abont  thirty  miles  south  of  the  national  boundary.  This 
is  45  feet  deep,  and  was  bored  in  a  quarter  of  a  day  with  an  ordinary  two- inch 
auger.  Its  flow  has  continued  nearly  constant  throngh  more  than  a  year,  at  the 
rate  of  three  pailfuls  a  minute,  or  more  than  three  hundred  barrels  daily.  Its 
temperature  is  42  degrees.  Though  salty  to  the  taste«  it  was  drank  freely  by 
farm-stock  through  all  last  winter  with  no  apparent  injury,  and  it  has  been 
used  by  people  as  the  only  water  for  drinking  and  cooking  through  several 
weeks  of  drouth.  1  he  hight  to  whii-h  it  will  rise  is  known  to  be  more  than  23 
feet,  at  which  hight  the  flow  seemed  to  be  undiminished. 

The  upward  pressure  and  abunlant  supply  of  water  in  these  wells  show 
that  the  water-bearing  layers  of  stratified  drift  enclosed  in  the  till  are  con- 
tinuous through  long  distances  and  descend  from  a  higher  level.  The  veins  of 
soft  water  found  at  the  depth  of  about  200  feet  at  Ada  and  Carman  probably 
have  their  sources  upon  the  high  land  twenty  miles  distant  eastward. 

THE  OUTLET   OF   LAKE    AQA881Z. 

The  excavation  of  the  remarkable  valley  occupied  by  the  Minne- 
sota river  was  first  explained  in  1868  by  general  G.  K.  Warren,* 
who  attributed  it  to  the  outflow  from  this  ancient  lake  that  filled 
the  basin  oiF  the  Red  river  and  lake  Winnipeg.  This  valley  or 
channel  begins  at  the  northern  part  of  lake  Traverse,  and  first  ex- 
tends southwest  to  the  head  of  this  lake,  thence  southeast  to  Man- 
kato»  and  next  north  and  northeast  to  the  Mississippi  at  Fort  Snel- 
ling,  its  length  being  about  250  miles.  Its  width  varies  from  one 
to  four  miles,  and  its  depth  is  from  100  to  225  feet.  The  country 
through  which  it  lies,  as  far  as  to  Carver,  about  twenty-five 
miles  above  it^s  junction  with  the  Mississippi,  is  a  nearly  level 
expanse  of  till,  only  moderately  undulating,  with  no  prominent 
hills  or  notable  depressions,  excepting  this  deep  channel  and  those 
formed  by  its  tributary  streams.  Below  Carver  it  intersects  a  belt 
of  terminal  moraine,  composed  of  hilly  till.  Its  entire  course  is 
through  a  region  of  unmodified  drift,  which  has  no  exposures  of 
solid  rock  upon  its  surface. 

Bluffs  in  slopes  from  twenty  to  forty  degrees,  and  rising  100  to 
200  feet  to  the  general  level  ot  the  country,  form  the  sides  of  this 
trough-like  valley.  They  have  been  produced  by  the  washing?  away 
of  their  base,  leaving  the  upper  portion  to  fall  down  and  thus  take 
its  steep  slopes.  The  river  in  deepening  its  channel  has  been  con- 
stantly changing  its  course,  so  that  its  current  has  been  turned 
alternately  against  the  opposite  sides  of  its  valley,  at  some  time 

*  Mince  the  above  waa  written,  the  lamented  death  of  thin  distinguished  soldier  and  en- 
gineer, whose  interest  in  scienoe  added  much  to  our  knowledge  of  the  geosrrAphy  and 
geology  of  the  Northwest,  occurred  Aug.  8,  1882. 
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andermining  every  portion  of  them.  In  a  few  places  this  process 
is  still  going  forward,  but  mainly  the  course  of  the  Minnesota  river 
is  in  the  bottomland.  Comparatively  little  excavation  has  been 
done  by  the  present  river.  As  we  approach  its  source,  it  dwindles 
to  a  small  stream,  flowing  through  long  lakes,  and  we  Anally  pass 
to  lake  Traverse,  which  empties  northward  ;  yet  along  the  upper 
Minnesota  and  at  the  divide  between  this  and  the  Red  river,  this 
▼alley  or  channel  and  its  enclosing  bluffs  are  as  remarkable  as 
along  the  lower  part  of  the  Minnesota  river.  It  is  thus  clearly 
shown  to  have  been  the  outlet  of  lake  Agassiz,  excavated  while  the 
melting  ice-sheet  supplied  extraordinary  floods,  much  greater  in 
volume  than  the  combined  waters  of  the  Minnesota  and  Nelson 
rivers  at  the  present  time. 

This  valley  in  many  places  cuts  through  the  sheet  of  drift,  and 
reaches  the  underlying  rocks,  which  have  frequent  exposures  along 
its  entire  course  below  Big  Stone  lake.  This  excavation  shows 
that  the  thickness  of  the  general  drift-sheet  upon  this  part  of  Min- 
nesota averages  about  150  feet. 

Lakes  Traverse  and  Big  Stone  are  from  one  to  one  and  a  half 
miles  wide,  mainly  occupying  the  entire  area  between  the  bases  of 
the  bluffs,  which  rise  about  125  feet  above  them.  Lake  Traverse 
is  fifteen  miles  long  ;  it  is  mostly  less  than  ten  feet  deep  and  its 
greatest  depth  probably  does  not  reach  twenty  feet.  Big  Stone 
lake  is  twenty-six  miles  long,  and  its  greatest  depth  is  reported  to 
be  (rom  fifteen  to  thirty  feet.  The  portion  of  the  channel  between 
these  lakes  is  widely  known  as  Brown^s  valley.  As  we  stand  upon 
the  bluffs  here,  looking  down  on  these  long  and  narrow  lakes  in 
their  trough-like  valley,  which  extends  across  the  five  miles  be- 
tween them,  where  the  basins  of  Hudson  bay  and  the  gulf  of 
Mexico  are  now  divided,  we  have  nearly  the  picture  which  was 
presented  when  the  melting  ice-sheet  of  British  America  was 
pouring  its  floods  along  this  hollow.  Then  the  entire  extent  of  the 
valley  was  doubtless  filled  every  summer  by  a  river  which  covered 
all  the  present  areas  of  flood-plain,  in  many  places  occupying  as 
great  width  as  these  lakes. 

General  Warren  observes  that  lake  Traverse  is  probably  due  to 
a  partial  silting  up  of  the  channel  since  the  outflow  from  the  Red 
river  basin  ceased,  the  Minnesota  river  at  the  south  having  brought 
in  sufficient  alluvium  to  form  a  dam  ;  while  Big  Stone  lake  is 
similarly  referred  to  the  sediment  brought  into  the  valley  just  be- 
low it  by  Whetstone  river.  Twenty-five  miles  from  Big  Stone 
lake,  the  river  enters  Lac  qui  Parle,  which  extends  eight  miles, 
with  a  width  varying  from  one-half  to  three-fourths  of  a  mile  and 
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a  maximnm  depth  of  twelve  feet.  This  lake,  as  general  Warren 
kuggests,  has  been  formed  by  a  barrier  of  stratified  saod  and  silt 
which  the  Lac  qui  Parle  river  has  thrown  across  the  valley. 

THE  NORTHERN  BARRIER 

by  which  the  water  of  lake  Agassiz  was  restrained  from  flowing  in 
the  direction 'of  the  present  drainage,  to  Hudson  bay,  is  supposed 
by  general  Warren  to  have  been  an  elevation  of  the  land  much 
above  its  present  hight  northeast  of  lake  Winnipeg.  He  thioks 
this  elevation  was  shared  by  other  northern  portions  of  North 
America,  and  that  these  regions  have  recently  been  depressed  at 
least  several  hundred  feet.  The  depths  of  the  great  lakes,  and 
many  topographic  features  of  the  interior  of  the  continent,  besides 
this  channel  of  lakes  Traverse  and  Big  Stone  and  the  Minoesota 
river,  appear  to  him  to  support  this  opinion.  Instead  of  this,  we 
believe  that  the  surface  of  the  continent  had  nearly  the  same  form 
then  as  now,  and  that  the  continental  ice-sheet,  resting  on  the 
land  in  a  solid  mass  of  great  depth,  formed  the  northern  shore  of 
lake  Agassiz  and  was  the  barrier  that  prevented  its  flowing  into 
Hudson  bay. 

Before  adducing  the  evidence,  apparently  amounting  to  positive 
proof,  of  this  glacial  origin  of  lake  Agassiz,  which  is  drawn  from 
our  exploration  of  its  beaches  and  determination  of  their  hight,  we 
ought  to  mention  that  professor  Dana^s  and  general  Warren^s 
theory  of  an  elevation  of  the  northern  part  of  the  continent,  during 
the  ice  age  or  since  that  time,  followed  by  subsidence  to  its  pres- 
ent hight,  is  opposed  and  disproved  by  the  general  occurrence  of 
sea-beaches  and  marine  shells  above  the  present  sea-level  all  along 
our  northern  shores.  They  show  that  the  ocean  in  these  recent 
epochs  covered  more  of  the  land  than  now  in  northern  latitudes  ; 
that  is,  that  the  elevation  of  the  land,  as  compared  with  the  sea- 
level,  was  less  instead  of  greater  than  at  present.  More  than  this, 
the  hight  at  which  these  recent  marine  deposits  and  sea-shells  are 
found,  increases  from  south  to  north.  In  New  Hampshire  and 
Maine  it  is  from  50  to  300  feet  above  our  present  sea-level ;  in  the 
St.  Lawrence  valley,  about  600  feet ;  and  on  the  coast  of  Labrador, 
about  Hudson  bay,  and  in  Greenland,  600  to  1500  feet.  Our  proof 
that  the  ice-sheet  was  the  northern  barrier  of  lake  Agassiz,  also 
gives  us  an  answer  to  the  question  why  the  sea-level  thus  rose 
higher  than  now  toward  the  north. 

The  three  series  of  beach  deposits  before  described  (mapped  in  tig. 
8,  plnt^  1).  which  mark  the  shores  of  lake  Agassiz  at  as  many  stages 
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of  its  hight,  have  each  been  traced,  and  their  altitude  determined, 
ihroagh  an  extent  of  about  150  miles  from  south  to  north;  and  each 
of  them,  like  the  old  sea*level,  is  found  to  have  a  gradual  ascent  north- 
ward, as  compared  with  the  present  level-line,  or  the  surface  which 
a  body  of  water  would  have  now,  if  confined  in  this  valley.  As  be- 
fore stated,  these  beaches  were  formed  at  epochs  when  the  lake-level 
was  nearly  stationary  for  a  considerable  time  during  the  excava- 
tion of  its  channel  of  outlet  at  lake  Traverse  and  southward.  The 
hight  of  the  mouth  of  the  lake  and  its  outflowing  river  was  at  the 
time  of  the  upper  or  Herman  beach  85  feet  above  lake  Traverse ; 
at  the  time  of  the  Norcross  beach  this  outlet  had  been  lowered  80 
feet;  and  when  the  Campbell  beach  was  formed,  it  was  nearly  at  the 
present  level  of  lake  Traverse. 

Our  exploration  and  leveling  along  the  upper  beach  extended 
from  the  north  end  of  lake  Traverse  about  25  miles  eastward  to 
Herman  and  thence  about  140  miles  north  to  Maple  lake.  Through 
this  distance  it  lies  from  fifteen  to  thirty  miles  east  of  the  Red  riv- 
er. The  ascent  of  this  beach  northward  is  at  the  rate  of  about 
four-tenths  of  a  foot  per  mile  in  its  southern  portion  for  about  60 
miles,  lying  in  Traverse,  Stevens,  Grant,  Otter  Tail  and  Wilkin 
counties.  Farther  north,  through  its  remaining  80  miles  in  Clay, 
Norman  and  Polk  counties,  its  rate  of  ascent  is  considerably  great- 
er, varying  from  three-fourths  of  a  foot  to  one  and  a  half  feet  per 
mile.  In  all,  the  surface  of  lake  Agassiz  at  this  time  of  its  great- 
est hight  ascended  northward,  above  a  line  now  level,  125  feet  in 
these  142  miles,  from  1055  feet,  very  nearly,  above  sea  in  Traverse 
county,  to  1180  feet,  very  nearly,  at  the  north  side  of  Maple  lake, 
twenty  miles  east-southeast  from  Crookston.  Through  this  dis- 
tance the  upper  beach  clearly  marks  one  continuous  shore-line ; 
and  the  accuracy  of  our  leveling  is  attested  by  close  agreement 
with  railroad  surveys  at  five  widely  separated  points. 

Before  lake  Agassiz  had  fallen  below  the  line  of  this  upper 
beach  in  the  south  half  of  its  explored  extent,  it  had  formed  a 
slightly  lower  parallel  beach,  three-fourths  to  one  and  a  half  miles 
distant,  through  the  northern  third  of  Clay  county  ;  and  this  sec- 
ondary beach,  sometimes  double  or  treble,  was  noted  at  several 
places  along  the  next  thirty  miles  northward.  The  continuation 
of  this  beach  at  the  northwest  side  of  Maple  lake  was  accumulated 
when  lake  Agassiz  had  fallen  at  this  latitude  about  fifteen  feet  be- 
low its  highest  line.  Here  it  is  the  second  of  a  series  of  four  well- 
defined  beach-ridges  below  the  upper  or  first  beach,  which  were 
formed  when  the  lake  had  fallen  successively  about  8, 15, 30  and  40 
feet  from  its  highest  level.  Yet  all  these  beaches  were  accumulated 
while  the  lake  remained  with  only  very  slight  depression  of  level, 
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aot  sufficient  for  the  formation  of  any  secondary  beach-ridge,  along 
its  southern  part  for  some  75  miles  northward  from  lake  Traverse 
and  Herman. 

The  Norcross  beach  has  been  explored  and  its  hight  measured 
through  a  length  of  150  miles.  In  this  distance  it  ascends  north- 
ward about  70  feet  by  a  nearly  uniform  slope  of  a  little  less  than  a 
half  foot  per  mile.  The  amount  that  the  surface  of  lake  Agassiz 
had  fallen  at  this  time  from  its  highest  level  was  30  feet  in  Tra- 
verse and  Grant  counties,  50  feet  in  northern  Clay  county,  and  90 
feet  northwest  of  Maple  lake.  Its  fall  in  this  extent  of  150  miles 
had  been  thus  60  feet  more  at  the  north  than  at  the  south  end. 
Double  and  multiple  ridges  occur  along  the  northern  half  of  this 
distance,  and  show  that  the  lake-level  at  the  time  of  formation  of 
the  Norcross  beach  fell  five  to  ten  feet  northward  while  it  remained 
without  change  or  with  less  change  than  was  required  to  form  ad- 
ditional beach-ridges  southward. 

The  hight  of  the  Campbell  beach,  formed  when  the  outlet  had 
been  excavated  to  the  level  of  lake  Traverse,  is  known  along  a  dis- 
tance of  135  miles,  in  which  its  northward  ascent  was  at  first  50 
feet,  and  afterward  only  about  25  feet.  This  continued  depression 
of  the  lake  northward,  while  it  remained  with  slight  or  no  change 
southward,  is  indicated,  similarly  with  the  foregoing,  by  the  occur- 
rence of  an  additional  ridge,  along  the  northern  part  of  the  course 
of  this  shore-line.  The  fall  of  lake  Agassiz  from  the  upper  or  Her- 
man beach  to  the  Campbell  beach  was  about  80  feet  at  the  south 
near  lake  Traverse,  and  165  feet  at  the  north  near  Maple  lake ; 
and  instead  of  the  northward  ascent  of  the  upper  beach  125  feet  in 
142  miles,  we  find  the  corresponding  ascent  of  the  Campbell  beach 
in  nearly  the  same  distance  at  first  50  feet,  but  reduced  later  to 
half  this  amount. 

If  the  barrier  north  of  lake  Agassiz  had  been  land,  its  subsidence 
to  give  way  for  drainage  northward  in  its  present  course  would 
cause  the  beach  deposits  of  the  former  lake-shores  to  have  the  oppo- 
site slope,  or  a  descent,  from  south  to  north.  These  observations 
are  therefore  inconsistent  with  such  explanation  of  the  cause  of 
this  lake;  but  they  appear  to  prove  that  its  northern  barrier  was 
the  receding  continental  glacier.  All  the  differences  of  the 
once  level  lines  of  lake  Agassiz  from  our  present  level-line  would  be 
produced  by  the  gravitation  of  the  water  of  the  lake  toward 
this  ice-sheet.  At  first  this  attraction  had  a  large  effect  upon  the 
lake-level  because  of  the  nearness  of  a  great  depth  of  ice  on  the  east, 
in  northern  Minnesota  and  northward  in  British  America,  but 
it  was  gradually  diminished  to  a  comparatively  small  influ- 
i'Hce  when  these  ice-masses  had  been  melted  and    the  attracting 
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force   proceeded  from  the  region  far  north  between  lake  Winnipeg 
and  Hudson  bay. 

In  the  same  way  the  ocean  during  the  glacial  period  was  drawn 
toward  the  ice-sheet,  so  that  northward  it  stood  higher  than  now, 
as  shown  by  its  recent  deposits  along  our  northern  coasts,  far  above 
the  present  sea-shore.  It  appears  that  the  form  of  the  surface  of 
the  continent  during  the  ice  age  was  about  the  same  as  it  is  to-day; 
but  that  the  sea-level  was  much  changed  by  the  great  accumula- 
tions of  ice,  being  drawn  toward  them  by  gravitation  and  thus 
raised  higher  than  now  toward  the  poles,  while  it  was  proportion* 
ately  lowered  about  the  equator. 

AKEA   AI^D  DEPTH  OF  LAKE   AGASSIZ. 

The  upper  beach  of  lake  Agassiz,  as  here  described  from  lake 
Traverse  and  Herman  north  to  Maple  lake,  extends  through  a 
piairie  region,  very  favorable  for  exploration  and  leveling.  Its 
farther  course  turns  to  the  east  and  northeast  and  lies  in  a  trackless 
forest,  much  of  which  consists  of  almost  impassable  tamarack 
swamps.  It  is  therefore  quite  impracticable  to  trace  its  course  ex- 
actly through  this  wilderness  ;  but  from  the  known  elevation  of 
Red  lake,  1140  or  1150  feet,  very  nearly,  above  the  sea,  of  the  lake 
of  the  Woods,  1042,  and  of  Rainy  lake,  about  1175,  the  outline  of 
lake  Agassiz  when  it  had  its  greatest  hight  can  be  mapped  approxi- 
mately. 

From  the  north  side  of  Maple  lake  it  first  extends  east  sixty 
miles,  passing  south  of  Red  lake.  Next  this  shore  of  lake  Agassiz 
turns  northward  east  of  Red  lake,  beyond  which  it  again  runs 
eastward,  crossing  the  Big  fork  of  Rainy  Lake  river,  and  extends 
along  the  south  side  of  Rainy  lake,  its  hight  above  Red  and  Rainy 
lakes  being  probably  between  50  and  100  feet.  Thus  lake  Agassiz 
at  this  time  of  greatest  hight  reached  along  our  northern  boundary 
beyond  the  meridians  of  Minneapolis  and  Saint  Paul.  Its  expanse 
included  no  islands,  excepting  rarely  one  of  small  area  close  to  its 
shore. 

When  this  glacial  lake  attained  its  greatest  extent,  just  before  it 
found  an  outlet  into  Hudson  bay  over  the  melting  ice-sheet,  its 
length  from  south  to  north  was  probably  greater  than  the  length 
of  lake  Superior  ;  but  its  area  was  only  half  or  two-thirds  that  of 
lake  Superior,  because  of  its  less  average  width. 

At  the  time  of  the  formation  of  its  highest  beach,  the  depth  of 
lake  Agassiz  above  the  lake  of  the  Woods  was  some  200  feet;  above 
the  Red  river  valley  at  our  northern  boundary,  450  feet ;  and  above 
lake  Winnipeg,  about  600  feet. 


LETTER. 

fcHEMtCAL  Laboratory,  Hamilton  collk^e,  ) 

Glihton,  Onbida  County,  N.  Y.,  July  11, 1888.      j 

Prof.  N.  H.  Winchell: 

My  dear  bib,  —  I  enclose  herewith  mj  long  delayed  paper  on 
your  Minnesota  Iron  Districts.  The  delay,  however,  has  not  been 
through  any  neglect  of  mine,  but  because  I  could  not,  until  re- 
cently, persuade  the  owners  to  allow  me  to  make  the  facts  public. 
I  now  send  you  a  complete  statement,  which  I  hope  you  will 
consider  of  some  value  to  your  work.  Every  analysis  given  was 
made  here  by  myself,  personally,  and  I  will  answer  for  the  cor- 
rectness of  all  the  chemical  work.  Tbe  story  might  perhaps  be 
made  stronger  for  Vermilion,  but  it  is  strong  enough  as  I  put  it. 

Very  sincerely  yours, 

Albert  H.  Chesteb,  E.  M.,  Ph.  D. 
Prof,  of  Chemistry  and  Mineralogy. 


V. 


THE  IRON  REGION  OF  NORTHERN    MINNESOTA. 


BY   ALBERT  H.   CHESTER. 


There  are  two  extensive  iron  districts  in  northern  Minnesota, 
known  respectively  as  the  Mesabi  Iron  Range,  in  Town  59,  Raage 
14  .W.  and  Town  60,  Ranges  12  and  13  W.,  and  the  Vermilion 
Iron  District,  in  Town  62,  Range  15  W.  These  districts  are  about 
twenty  miles  apart.  Within  a  few  years  both  have  been  very  care- 
folly  explored  to  ascertain  the  extent  and  value  of  the  ore  deposits. 
Before  these  explorations  were  undertaken  all  knowledge  of  this 
region,  inhabitated  only  by  Indians,  was  obtained  from  the  ex- 
plorers and  timber  hunters  who  had  run  over  it  in  the  pursuit  of 
their  calling,  and  from  those  who  had  visited  Vermilion  lake  dur- 
ing the  gold  excitement  of  1866.  Little  attention  was  paid  to  iron 
at  that  time  however,  though  some  samples  of  the  hematite  from 
T.  62,  R.  15,-were  sent  with  the  so-called  gold  ores  to  be  exhibited 
with  other  ores  from  Minnesota  at  the  Paris  Exposition  of  1867. 
The  pieces  sent  were  large  and  handsome  samples  of  nearly  pure, 
hard,  specular  iron,  and  it  is  strange  that  they  did  not  attract  more 
attention.  In  May,  1867,  the  Smithsonian  Institution  distributed 
boxes  of  mineral  specimens  to  such  academies  as  applied  for  them. 
No.  5021  of  the  list  of  minerals  sent  is  labelled  "Hematite,  Vermil- 
ion lake,  Minn.^'  As  these  were  fair  sized  cabinet  specimens,  and 
a  hundred  or  more  of  the  boxes  were  seut  out,  a  considerable  quan- 
tity of  the  ore  must  have  been  brought  down  in  1866,  to  furnish 
the  material  used.  It  was  not  however  until  1875  that  the  Mesabi 
district  was  explored,  and  Vermilion  received  little  attention  as  an 
iron  district  until  the  expedition  of  1880.  It  is  the  object  of  this 
paper  to  give  in  detail  the  results  of  these  expeditions. 
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To  reach  this  districfc  the  old  government  road  to  Vermilion  lake 
was  followed  as  far  as  the  Embarras  bridge.  From  this  point  a  new 
road  was  cut  out,  striking  T.  59,  R.  14  in  the  southwest  quarter  of 
section  31.  Before  reaching  this  township  evidences  of  what  is  to 
appear  are  seen  in  the  decided  disturbance  of  the  compass  needle, 
aud  the  occasional  pieces  of  magnetite  in  the  drift.  Some  of  these 
are  of  considerable  size  and  cause  so  much  variation  of  the  needle  as 
readily  to  lead  an  observer  to  suppose  that  ore  bodies  of  magni- 
tude were  near  at  hand.  No  ore  in  place  was  found,  however, 
until  section  twenty-eight  was  reached,  where,  in  the  southwest 
of  the  northwest  quarter  the  ledge  was  exposed  by  sinking  to  a 
depth  of  eighteen  feet,  and  the  rock  found  to  be  magnetitic 
quartzyte  similar  to  that  described  below,  and  too  poor  to  be  called 
ore  or  to  deserve  farther  attention. 

In  the  northwest  of  the  northwest  quarter  of  section  fourteen 
considerable  excavations  were  made  to  ascertain  the  nature  of  the 
deposit,  there  being  a  decided  outcrop  of  magnetite.  The  rock 
strata  throughout  the  district  lie  nearly  horizontal,  and  the  beds 
of  ore  are  intercalated  with  the  everywhere  abundant  quartzyte. 
The  slight  dip  here  is  to  the  south,  as  is  usual  throughout  the 
district.  A  perpendicular  face  of  about  fourteen  feet  was  exposed 
and  was  found  to  consist  of  layers  of  mixed  quartzyte  and  ore.  A 
sample  from  the  best  layers,  aggregating  four  and  a  half  inches  in 
thickness,  was  taken  for  analysis,  and  showed  48.47  per  cent,  of 
iron. 

About  a  half  mile  east  of  this  point,  in  the  same  quarter-section, 
ore  shows  on  the  surface  for  a  length  of  thirty  feet.  Here  a  pit 
was  sunk  cutting  the  strata  at  right  angles.  At  the  top  three 
feet  of  white  quartzyte  was  found.  Underneath  this  lie  six  feet 
of  mixed  magnetite  and  quartzyte.  At  this  depth  a  layer  of 
ore  comes  in  a  foot  and  a  half  thick,  of  which  four  inches  at  the 
middle  is  better  than  the  rest  and  contains  53.45  per  cent,  of  iron. 
For  seven  feet  below  this  to  the  bottom  of  the  pit  the  ore  is  very 
poor. 

Near  the  center  of  section  eleven  there  is  a  bold  outcrop  of  jas- 
pery  hematite,  at  the  foot  of  which  a  pit  was  sunk  to  considerable 
depth.  At  fifteen  feet  from  the  surface  a  layer  of  black  sand  was 
iound  containing  boulders  of  quite  pure  hematite.  An  average 
sample  from  these  boulders  showed  62.17  per  cent,  of  iron,  almost 
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the  richest  ore  discovered  in  the  district.  Careful  search  failed  to 
find  the  ledge  from  which  these  boulders  came,  and  they  seemed  a 
novelty  in  a  district  covered  with  horizontal  layers  of  magnetite 
and  quartzyte. 

The  next  exposure  of  ore  was  found  near  the  center  of  section 
34,  T.  60,  R.  13.  The  best  ore  found  here  was  a  layer  on  the  top 
about  two  and  a  half  inches  in  thickness  and  containing  about  60 
per  cent,  of  iron.  A  pit  was  sunk  to  a  depth  of  thirteen  feet  but 
nothing  was  found  as  good  as  that  on  the  surface. 

In  the  northwest  quarter  of  section  20,  T.  60,  R.  12  W.,  the 
most  important  of  the  workings  of  Mr.  Peter  Mitchell,  the  first 
explorer  of  the  Range,  was  found.  This  was  a  pit  six  feet  in  depth, 
and  from  it  was  said  to  have  been  obtained  the  best  ore  he  brought 
back.  This  old  pit  was  cleaned  out  and  sunk  to  a  depth  of  11.2 
feet.    The  stratification  on  one  side  of  the  pit  was  as  follows  : 
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As  mentioned  above,  this  represents  only  one  side  of  the  pit,  the 
changes  from  magnetite  to  quartzyte  being  so  abrupt  that  the 
layers  of  ore  can  seldom  be  followed  for  any  distance.  The  total 
thickness  of  ore  shown  here  is  about  three  and  a  half  feet  and  the 
sample  made  from  all  the  best  layers  gave  44.10  per  cent,  of  iron« 
Selected  samples  from  this  place  previously  brought  out  by  Mr. 
Mitchell  gave  on  analysis  the  following  results: 


Metallic  iron 

Silica 

Alamina 

Lime 

Magnesia 

Manganese  oxide.. 

Sulphur 

Phosphorus 

Oxygen  with  iron. 

Total 


52  67  57  95 
22  22  1137 
2.84 
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0  22 
1.61 

trace. 
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These  analyses  were  made  by  the  writer  previous  to  the  expedi- 
tion, and  from  samples  furnished  by  the  owners  of  the  property. 
The  magnetic  character  of  these  samples  was  very  noticeable, 
some  very  fine  lodestones  having  been  found  among  them.  This 
is  a  prominent  characteristic  of  all  the  best  ore  of  the  district. 

Another  of  Mitchell's  old  workings  was  found  on  the  line  be- 
tween sections  18  and  19,  in  the  same  town.  This  was  continued 
until  a  total  depth  of  fourteen  feet  was  attained.  About  four  and 
a  half  feet  of  good  ore  was  found  at  this  place,  an  average  sample 
showing  52.82  per  cent,  of  iron. 

In  the  northeast  quarter  of  section  17,  T.  60,  R.  12,  a  ledge  was 
discovered  which,  after  having  the  talus  at  the  base  cleared  away, 
exposed  the  stratification  for  a  hight  of  twenty-five  feet  as  follows  : 

0.2  feet  best  ore. 
1^    *'    good  ore- 

2  5    '*    ore  mixed  with  qnartzyte 
0.2    "    good  ore. 
10  6    **    poor  ore  and  quartzyte. 
10.0    "    qaartzyte  with  some  ore. 

The  whole  amount  of  good  ore  here  shown  is  less  than  two  feet, 
the  best  being  at  the  very  top  of  the  cliff  and  showing  62.37  per 
cent,  of  iron.  Clearing  off  the  moss  on  the  level  ground  at  the  top, 
the  whole  surface  for  some  distance  is  shown  to  be  of  this  layer, 
smoothed  and  polished  by  glacial  action,  and  as  one  walks  over  it 
he  seems  to  be  walking  on  solid  iron.  The  deposit  at  this  place 
is  of  sufficient  extent  to  give  color  to  the  story  of  '^a  mountain  of 
iron,  larger  and  richer  than  the  famous  Iron  mountain  of  Mis- 
souri." But  when  the  surface  is  carefully  examined  it  is  seen  to 
have  a  mottled  or  marbled  appearance  in  consequence  of  the  con- 
stant changes  between  the  magnetite  and  quartzyte.  No  layer  can 
here  be  followed  any  distance  without  showing  this  change.  This 
lack  of  uniformity  is  one  of  the  most  noticeable  features  of  these 
deposits. 

In  the  northwest  quarter  of  section  20,  an  outcrop  of  the  ore  is 
seen  in  the  bed  of  a  small  brook.  A  layer  of  about  six  inches  in 
thickness  and  of  considerable  permanence  can  here  be  followed  for 
nearly  a  quarter  of  a  mile.  The  dip  of  the  stratum  is  to  the  south 
at  the  rate  of  about  six  feet  in  every  one  hundred.  An  average 
sample  of  this  ore  shows  57.12  per  cent,  of  iron. 

A  sample  was  made  from  all  the  specimens  brought  back  which 
showed  by  analysis  44.68  per  cent,  of  metallic  iron.  It  was  ex- 
tremely difficult  to  take  fair  samples  of  the  ore  on  account  of  the 
continual  changes  in  the  character  of  the  layers,  but  so  large  a 
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namber  of  specimens  were  selected}  covering  so  great  an  extent 
of  territory,  that  this  is  believed  to  be  a  fair  representation  of  the 
richness  of  the  ore  in  the  district,  above  the  level  of  the  swamp 
water.  All  the  pits  were  sunk  to  this  level,  and  work  was  stopped 
only  when  the  water  came  in  so  rapidly  that  farther  work  was  im- 
possible without  pumping. 

A  ledge  of  quartz  containing  galena  should  be  mentioned  here, 
which  was  found  in  the  southeast  quarter  of  section  11,  township 
59,  range  14.  This  vein  of  quartz  dipping  78^  to  the  southeast 
and  cutting  through  the  horizontal  beds  of  quartzyte  has  a  very 
interestiog  appearance,  and  from  the  galena  it  shows  wa^  at  once 
called  a  silver  mine  by  the  miners.  But  careful  assays  of  the  ore 
obtained  failed  to  reveal  any  trace  of  the  precious  metal,  and  the 
amount  of  galena  is  too  trifling  to  make  it  of  value  as  a  lead  ore. 

The  quartzyte  so  often  mentioned  here  is  a  greyish  colored 
quartz-schist  often  slaty  and  arenaceous,  and  generally  more  or 
less  impregnated  with  magnetite,  though  sometimes  free  from  it. 
£ven  the  strata  that  are  richest  in  iron  show  plainly  this  mode  of 
formation.  A  sample  of  this  magnetitic  schist,  which  well  illus- 
trates the  whole,  examined  under  the  microscope  by  polarized 
light,  showed  areas  of  nearly  pure  magnetite  with  some  hornblende 
and  quartz,  in  which  were  minute  crystals  of  apatite. 

These  magnetitic  schists  are  terminated  on  the  north  by  a  red  or 
pink  granite  which  constitutes  the  backbone  of  the  Mesabi  range. 
The  nearly  horizontal  schists  abut  against  this  backbone,  which 
rises  abruptly  in  some  places  to  a  considerable  hight. 

The  granite  was  not  examined  under  the  microscope  but  ap- 
peared to  the  eye  to  be  much  the  same  as  the  one  described  farther 
on,  and  which  forms  the  divide  between  the  waters  flowins:  nortb 
iind  those  running  south.  It  is  probable  thrt  the  Mesabi  range 
originally  formed  this  divide,  but  now  the  Embarras  river  hae 
broken  through  it,  and  discharges  into  the  Saint  Louis  river  and 
thence  into  lake  Superior. 

The  schists  and  slates  of  the  Mesabi  district  dip  in  general 
(toward  the  south,  but  never  at  an  angle  of  more  than  two  or  three 
degrees  from  the  horizontal,  the  dip  changing  a  little  from  poipt 
to  point  so  as  to  present  the  appearance  of  a  slightly  undulating 
surface.  In  all  respects  except  this  horizontal  bedding  the  Mesabi 
district  is  precisely  similar  to  the  Penokee  region  of  Wisconsin, 
and  a  person  familiar  with  the  latter  cannot  fail  to  notice  the  elose 
resemblance.  Here  are  the  sane  magnetitic  schists,  hornblendic 
«li8gaetitic  schists,  dark  and  light  grey  quartz  schists,   arenaceous 
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grey  and  white  quartzytes,  aad  other  similar  rocks;  and  especially, 
here  is  the  same  apparent  substitution  of  quartzyte  and  magnetite 
for  each  other.  The  writer  pointed  out  this  resemblance  in  his 
report  on  the  Mesabi  district,  presented  in  1875,  and  is  now  clearly 
of  the  opinion  that  the  iron-bearing  rocks  of  this  district  bear  the 
same  relation  to  the  Huronian  series  as  do  the  rocks  of  the  Penokee 
Iron  range  in  Wisconsin. 

On  the  north  side  of  the  Mesabi  ridge  the  rock  strata  are  much 
more  inclined  and  consist  of  similar  slates  and  quartzytes,  but 
without  the  magnetite.  The  general  trend  is  east  and  west  fol- 
lowing the  line  of  the  ridge.  There  is  a  second  belt  of  red  granite, 
the  one  alluded  to  above,  exposed  on  the  long  portage  between  the 
Embarras  and  Pike  rivers,  in  the  southwestern  part  of  T.  60,  R.  15 
W.,  which  is  identical  in  appearance  with  that  of  the  Mesabi 
backbone.  This  is  a  medium  grained,  flesh  red  or  pink  hornblende- 
granite,  in  which  the  crystals  of  feldspar  are  sometimes  porphyrit- 
ically  developed,  and  show  twinning  of  the  Carlsbad  type.  Under 
the  microscope  it  presents  the  following  characteristics.  Micro- 
dine,  oligoclaseand  orthoclase  are  the  principal  ingredients,  named 
in  order  of  abundance.  Quartz  is  very  plenty  and  also  common 
gnen  highly  dichroic  hornblende.  Magnetite  and  ferrite  occur  as 
accessories. 

In  descending  the  Pike  river  but  little  rock  was  found  in  place, 
but  at  one  of  the  rapids  in  the  south  part  of  T.  61,  R.  16,  there  is 
a  considerable  exposure  of  a  blackish  schist,  the  beds  being  nearly 
perpendicular,  dipping  however  slightly  to  the  south.  The  trend 
of  these  beds  is  similar  to  that  of  the  rocks  found  in  connection 
with  the  iron  further  north.  These  are  hornblendic  biotite-schists, 
minutely  crystalline,  of  dark  grey  color,  schistose  in  structure,  and 
pyritiferous.  Under  the  microscope  there  is  seen  a  quartz  ground- 
mass  of  very  fine  particles;  biotite  in  minute  scales;  hornblende, 
next  in  abundance,  and  rather  plentifully  distributed  through  the 
rock  in  relatively  good  sized  crystals.  Porphyritic  quartzes  are 
also  seen  with  quite  distinct  crystalline  outlines  ;  as  accessories 
pyrite  and  ferrite  are  seen.  This  is  at  once  recognized  as  a  typical 
Huronian  schist. 

1H£   VERHILION   LAKB   IRON   DISTRIOT. 

At  the  time  of  the  explorations  in  the  Mesabi  Iron  range  in  1875, 
attention  was  called  to  the  iron  near  Vermilion  lake,  and  some 
preliminary  exploration  was  made  there.     Although  the  full  extent 
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of  the  deposit  was  not  discovered,  enough  was  seen  to  warrant  a 
favorable  report,  and  many  samples  were  brought  back  and  an- 
alyzed with  results  as  follows: 


Metallic  iron 

Silica 

AlnmiTia 

PhosphoruB 

Sulphur 

Oxygen  with  iron 

Total 


1. 


64.25. 
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en.ii. 
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65.19. 

63.^6. 

7.67. 

1.89. 

trace. 

0.05. 

27.11. 

99  88 


These  samples  were  obtained  from  what  was  afterwards  ascer- 
tained to  be  T.  62,  R.  15  W.,  No.  1  being  from  section  27,  No.  2 
from  section  28,  No.  3  from  section  33,  and  No.  4,  an  average  of 
all  the  samples  obtained.  On  account  of  the  depression  in  the  iron 
market  nothing  further  was  done  in  the  matter  until  1880,  when 
an  exhaustive  examination  of  the  whole  district  was  made. 

The  belt  of  iron  ore  is  well  defined  where  exposed,  and  numerous 
trenches  were  made  to  show  it  where  it  was  covered  up  with  the 
superficial  layer.  The  ore  is  found  as  usual  in  connection  with 
jasper  and  quartzyte,  and  in  many  cases  presents  well  defined  walls 
of  slate.  It  is  intimately  bedded  with  the  rocks  of  the  country,  and 
stands  so  nearly  perpendicular  that  it  was  diflBcult  to  ascertain  the 
true  dip,  but  as  the  result  of  many  observations  it  was  thought  to 
incline  slightly  to  the  south.  The  trend  is  generally  east  and  west, 
though  this  varies  from  point  to  point.  The  rock  strata  are  very 
much  folded  and  contorted  showing  evidence  of  great  geological 
disturbance.  The  topography  of  the  country  resembles  in  a  marked 
degree  other  Huronian  iron  regions,  the  general  characteristics 
being  low  hills,  and  short  ridges  without  regularity,  separated  by 
swamps  and  small  lakes.  Often  the  rock  ledges  are  exposed,  some* 
times  forming  perpendicular  cliffs,  and  these  have  served  to  deter- 
mine the  general  details  of  the  surface;  but  there  are  masses  of 
earth  and  gravel  in  many  places,  which  modify  and  alter  the  to- 
pography to  a  considerable  extent,  some  of  the  ridges  being  entirely 
composed  of  such  material.  The  evidence  of  glacial  action  is  also 
very  marked,  the  rocks  being  worn  and  polished  in  many  places, 
the  grooves  and  striations  having  the  general  direction  S.  10^  W. 
The  prevailing  rocks  are  the  slates  and  schists  found  in  other 
Huronian  areas  in  connection  with  iron  ore  beds. 
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As  developed  by  the  exploration  there  seem  to  be  two  principal 
deposits  of  ore,  running  nearly  east  and  west,  and  about  a  mile 
apart.  The  more  northern  one,  nearest  the  lake,  and  upon  which 
are  located  the  Stone,  Tower,  Stuntz  and  Ely  mines  of  the  Minne- 
sota Iron  Co.,  has  a  total  length  of  nearly  a  mile,  continuing  from 
the  eastern  part  of  section  28,  nearly  across  section  27.  The  out- 
crop was  seen  on  the  surface  in  many  places,  and  by  trenching  the 
whole  width  of  the  bed  was  exposed  wherever  practicable,  until  the 
fact  was  demonstrated  that  the  deposit  is  one  of  great  magnitude, 
rivaling  those  of  Marquette  and  Menominee.  The  following  table 
shows  the  width  of  ore  on  the  surface,  the  average  per  cent,  of  iron 
in  samples  taken  all  across  the  bed  without  any  sorting,  and  the 
character  of  the  ore  at  the  various  places. 

Mark.        Width  of  bed.       P^  cent,  of  iron. .      Character. 
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At  some  of  these  points  the  ore  is  very  pure  and  free  from  ad- 
mixture of  rock,  and  needs  little  sorting.  At  others  there  are 
several  seams  of  slate  and  jasper  included  in  the  sample,  which 
would  be  sorted  out  in  actual  mining  operations. 

A  description  of  one  of  these  exposures  will  show  the  great  simi- 
larity of  the  deposits  to  those  of  northern  Michigan.  At  the  one 
marked  3,  for  instance,  the  cross  section  is  as  follows,  beginning  at 

the  North  side : 

6  feet,  ore. 

10  feet,  ferruginous  slate. 

7  feet,  ore. 

8  feet,  slate. 
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6  feet,  jaspery  ore. 
18  feet,  ore 

20  feet,  lean  ore. 

13  feet,  brownish  talcose  schist. 

22  feet,  banded  jasper. 

7  feet,  ferrngitioos  slate. 

The  swamp  water  prevented  further  exploration  at  either  end. 

At  9  the  ridge  is  abruptly  terminated  by  a  cliff  of  the  presnt, 
brightest  and  hardest,  steely  looking  ore,  making  the  finest  display 
in  the  district.  The  walls  of  the  ore  deposit  are  here  clearly 
marked,  being  slate  on  the  south  and  jasper  on  the  north  side. 
The  end  of  the  ridge  was  found  completely  covered  with  huge 
blocks  of  pure  ore  for  a  distance  of  100  feet^  which  had  been  broken 
off  and  thrown  down  by  the  elements. 

An  average  sample  made  from  all  the  specimens  taken  from  this 
belt  was  analyzed  with  the  following  results  : 

Silica,  5.55  per  cent. 

Iron,  58  31  ** 

A  lamina,  9.96  '* 

Lime,  0  55  ** 

Manganese  oxide,  0  20  ** 

Sulphur,  0.14  " 

Phosphorus,  0.065  "* 

Oxygen,  25.08  " 

total  99.855       " 

This  percentage  of  iron  is  very  high  when  we  consider  that  all 
seams  of  quartz,  jasper  and  slate  occuring  in  the  beds  were  inclu- 
ded in  the  sample.  Analysis  of  a  sample  picked  from  the  richer 
pieces,  carefully  excluding  all  that  showed  any  rock,  showed  69.17 
per  cent,  of  iron. 

The  other  principal  deposit  of  the  district  is  in  section  33,  where 
the  exposures  can  be  followed  for  a  distance  of  nearly  half  a  mile. 
The  general  description  given  above  will  suffice  for  this  deposit,  . 
though  the  widest  surface  exposure  is  found  here.  At  one  place 
the  writer  walked  forty  steps  across  the  outcrop  of  the  bed  which 
stands  as  before  nearly  perpendicular.  An  average  sample  for  a 
width  of  120  feet,  gave  57.04  per  cent,  of  iron.  The  foUowihg 
table  shows  some  of  the  measurements  and  percentages  : 


Mark. 

Width  of  bed. 

Per  cent  of  iron. 

Character. 

19 

26 

Ik 

54.88 

Hard  specular. 

*i0 

18 

ii 

(C 

21 

5 

(C 

62.82 

i( 

22 

120 

Ii 

57.04 

i( 

23 

14 

u 

52  43 

II 

24 

26 

u 

54.70 

it 

25 

l-i 

t( 

It 

164  ELEVENTH   ANNUAL  REPORT. 

The  ore  of  this  deposit  is  more  streaked  with  white  quartz  than 
that  of  the  other  belt,  and  consequently  does  not  show  so  high  a 
percentage  of  iron.  A  partial  analysis  of  an  average  from  all  the 
samples  obtained  from  here  gave  the  following  results. 

Silica 11.63 

Iron 55  86 

Salphur trace 

Phosphoras 0.034 

The  percentage  of  phosphorus  is,  however,  very  small,  making 

it  a  true  Bessemer  ore,  and  it  can  easily  be  sorted  to  high  grade.  A 

sample  of  sorted  ore  was  made  from  each  deposit  and  analyzed  with 

results  as  follows : 

1  2 

Silica 3  39  3.89 

Iron 66  93  6643 

Alumina 0.74  0.85 

Lime 0.08  trace 

Phosphorus 0.011  0.006 

Sulphur 0.01  none 

Oxygen  28.695  28.477 

Total 99.856  99.653 

No.  1  is  from  the  northern  belt,  and  No.  2  from  the  southern. 

It  seemed  desirable  to  ascertain  the  geological  relations  of  the 
rocks  of  this  district,  and  rock  samples  were  carefully  taken,  many 
of  which  were  subjected  to  examination  in'  thin  section  under  the 
microscope  by  polarized  light.  The  most  common  rock  of  the  re- 
gion, and  the  ore  in  which  the  quartz  veins  formerly  worked  for 
gold  are  found,  is  a  sericitic  quartz-schist.  It  is  aphanitic,  dark- 
gray  in  color,  not  very  hard,  and  with  a  sharp-edged  fracture.  Not 
thinly  schistose,  and  effervesces  in  acids.  Under  the  microscope  it 
is  an  excessively  fine-grained  rock,  with  a  ground-mass  of  minute 
quartz  particles.  There  is  a  felt-like  mass  of  sericite  fibres  all 
through  the  ground-mass,  which  are  very  close  together  and  run 
in  a  common  direction,  but  are  more  or  less  interwoven.  Numer- 
ous particles  of  calcite  are  seen,  and  some  magnetite. 

A  series  of  samples  from  the  south  of  the  ore,  represents  a  highly 
altered  mica  schist,  with  sericite  prevailing  in  the  ground-mass. 
Porphyritic  quartzes  and  fine  quartz  crystals  are  often  seen  in  the 
ground-mass.  Some  of  the  sections  show  an  abundance  of  chlo- 
rite. Hematite,  limonite  and  magnetite  are  present  as  accessories, 
some  specimens  being  rod-stained  by  the  iron.  There  are  also  some 
peculiar  aggregations  of  brownish  and  blackish  particles  which 
may  represent  some  original  constituent,  possibly  andalusite  or 
staurolite. 
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The  samples  of  slates  intercalated  with  the  ore  were  found  to  be 
the  same  sericite  schists,  but  more  completely  replaced  by  iron 
oxide,  which  reddens  and  permeates  the  rocks.  In  some  cases 
this  replacement  is  so  complete  as  to  constitute  beds  of  soft  hema- 
tite. 

The  rocks  north  of  the  ore,  between  it  and  the  lake,  are  mostly 
these  same  schists  but  not  so  much  altered.  Some  of  the  speci- 
mens are  still  dark  colored,  and  not  much  altered.  Others  are  a 
mere  clay.  Banded  jasper  is  a^so  found  in  abundance,  and  also 
something  closely  resembling  novaculite.  A  very  siliceous  lime- 
stone is  found  in  many  places  exactly  similar  to  one  common  in 
the  Huroniau  of  Michigan  and  Wisconsin.  Its  best  development 
at  Vermilion  is  at  Ely  island. 

At  one  point  in  the  eastern  part  of  section  27,  there  is  a  break 
in  the  continuity  of  the  ore  deposit  where  a  small  stream  runs 
south  into  the  swampy  ground  south  of  the  ore.    On  the  east  side 
of  the  small  ravine  caused  by  the  stream,  the  ore  is  in  place,  show- 
ing a  width  of  30  feet,  but  on  the  west  side  it  was  not  found. 
Every  change  in  the  rocks  was  carefully  noted  and  samples  were 
taken  throughout  the  length  of  the  ravine,  crossing  the  line  of  the 
ore  and  continuing  several  hundred  feet  south  of  it,  and  north  of 
it  to  the  lake.    The  rocks  were  found  to  be  largely  the  same  seri- 
cite schists,  showing  under  the  microscope  folia  of  sericite,   and 
qaartz,  in  the  ground-mass;  porphyritic  quartzes  with  crystalline 
outlines;  brown  opaque  particles  as  before;  and  chlorite.    Some  are 
magnetitic  quartz-schists  exactly  similar  to  those  of  Mesabi.     One 
section  in  particular  shows  a  ground-mass  of  minute  closely  fitting 
angular  quartz  particles  composing  most  of  the  rock.     Magnetite 
is  abundant  in  this  specimen,  in  many  square  and  rhombic  sections. 
Tbe  red  color  of  some  of  them  is  due  to  the  presence  of  red  oxide 
of  iron.    Particles  of  specular  hematite  are  also  seen.  As  at  Mesabi 
there  is  a  small  quantity   of  hornblende.      Besides   these  sericitic 
and  magnetitic  schists,  and  the  banded  jasper  and  specular  iron, 
very  fine  granular  quartzy tes  were  found.    In  one  specimen  of  this 
kind  there  was  seen  quartz  in  very  close-fitting  angular  particles, 
composing  most  of  the  rock;  magnetite  in  minute   particles,  ofteii 
distinctly  outlined,  and  films  of  real  oxide  of  iron  among  the  par- 
ticles of  quartz.     Some  altered  quart ziferous  porphyries  were  also 
found  near  the  lake.       These  are  of  a  grayish  color  an(^    much 
weathered.    They  are  apbanitic,  non-schistose  and  with  porphyritic 
glassy  quartz  crystals.     Under  the  microscope  they  show  the  char- 
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acteristics  of  altered  porphyries,  the  ground  mass  being  largely 
kaolinized,  though  the  original  fehitic  character  can  still  be  clearly 
made  out.  Another  quartzyte  found  in  section  22  in  consider- 
able masses  is  white  and  granular.  Under  the  microscope  it  ex- 
hibits large  quartz  and  feldspar  particles,  buried  in  a  matrix  of  the 
same  materials,  and  may  be  of  fragmental  origin. 

The  above  describes  all  the  varieties  of  rock  collected  in  the  town 
where  the  iron  is  found.  The  next  town  east,  T.  62,  R.  14  W.,  was 
carefully  looked  over  for  the  continuation  of  the  ore  deposit,  but 
it  was  not  found.  This  town  is  very  much  cut  up  with  small  lakes 
and  swamps,  but  many  rock  exposures  were  found  and  samples 
taken,  particularly  from  sections  9,  11,  15,  16,  17  and  19.  Those 
brought  back  consisted  of  light*  colored  granite,  aphanitic  dark 
grey  slate,  black  aphanitic  quartz-magnetite  schists,  the  amount  of 
magnetite  varying  in  different  specimens,  sericitic  quart z-schists« 
jaspery  rocks,  and  fine-grain^^d  quartzytes.  One  of  the  latter  ap- 
pears a9  follows  under  the  microscope.  Quartz  in  fine  particles 
which  are  angular  and  interlocked;  magnetite  and  red  oxide Qf  iron 
in  patches,  and  pyrite,  while  veins  filled  with  chlorite  and  epidote 
intersect  the  specimen. 

In  section  2  of  the  same  town  about  three  miles  north  of  the  line 
of  the  ore  beds,  rocks  of  a  very  different  character  are  found.  They 
are  more  chloritic,  of  a  decidedly  greenish  color,  and  schistose  in 
character.  There  are  also  greenish  aphanitic  slates  and  banded 
magnetitic  cherts,  resembling  in  every  particular  the  Laurentian 
rocks  found  in  connection  with  the  iron-bearing  Huronian  rocks  of 
the  south  shore.  In  T.  63,  R.  13,  similar  rocks  were  found  which 
bear  a  very  close  resemblance  to  the  Laurentian  rocks  just  men- 
tioned, one  being  a  greenish  aphanitic  schist,  and  another  a  medium 
grained,  dark  greenish  semi-schistose  and  highly  crystalline  rock. 
Another  is  seen  under  (he  microscope  to  be  a  diory  te,  consisting  of 
hornblende  and  oligoclase  as  the  only  important  constituents,  and 
in  nearly  equal  proportions.  The  hornblende  is  in  large  ragged- 
edged  green  sections,  while  some  of  the  feldspars  are  much  alter- 
ed. There  is  some  epidote  as  an  alteration  result,  in  clusters  of 
round  grains,  with  apatite  and  magnetite  in  minute  quantity. 

Besides  a  careful  examination  of  the  iron-bearing  rocks,  the  so- 
called  gold  deposits  were  looked  over.  Specimens  were  collected 
from  many  quartz  veins,  on  some  of  which  mines  were  formeriy 
located,  and  all  were  carefully  assayed.  It  is  hardly  necessary  to 
say  that  not  a  trace  of  gold  was  discoyered.     No  true  iron  pyrites 
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was  found,  but  all  was  of  that  form  known  as  pyrohotine,  or 
magnetic  pyrites.  Among  the  raaay  samples  of  pyrites,  from  all 
parts  of  the  country,  assayed  for  gold  at  the  laboratory  of  Hamil- 
ton College,  not  one  containing  magnetic  pyrites  has  shown  any 
gold,  and  so-called  gold  mines  have  been  condemned  at  once  when 
the  character  of  the  pyrites  was  recognized,  subsequent  assay  always 
corroborating  the  opinion.  It  was  therefore  not  a  matter  of 
surprise  that  these  ^*gold  ores^^  did  not  contain  any  gold. 

A  careful  study  of  the  region  above  described,  and  of  the  rocks 
and  ores  brought  out,  forces  on  the  writer  the  conviction  that  this 
deposit  of  iron  is  the  representative  on  the  north  shore,  of  the 
Michigan  and  Wisconsin  iron  deposits.  There  can  be  no  doubt 
that  the  regions  described  belong  to  the  Huronian,  The  rocks  are 
many  of  them  typical  Huronian  rocks,  and  the  whole  Mesabi  dis- 
trict presents  such  a  strong  likeness  to  the  Penokee  in  all  particu- 
lars as  to  make  its  identity  indisputable.  That  the  Vermilion  de- 
posits are  simply  a  continuation  of  the  same  formation  seems  also 
to  be  a  fact.  The  intricate  foldings  of  the  strata  account  for  their 
vertical  position,  and  the  rocks  are  so  nearly  like  those  of  Mesabi 
and  bear  such  similar  relations  to  the  Laurentian  irrauites  and 
slates,  as  to  convince  one  of  their  identity.  The  peculiar  replace- 
ment of  the  schists  by  red  oxide  of  iron,  forming  beds  of  soft 
hematite  entirely  similar  to  certain  deposits  found  at  Marquette, 
and  the  very  siliceous  limestone  common  in  this  region,  and  simi- 
lar in  character  as  well  as  in  mode  of  occurrence  to  beds  found  in 
Marquette,  Penokee  and  Menominee,  are  facts  with  a  plain  signifi- 
cation. 

The  geological  similarity  of  the  Vermilion  iron  deposits  to  those 
of  Marquette,  is  the  impressive  fact  to  be  noticed  by  the  people  of 
Minnesota,  and  it  is  safe  to  predict  the  development  there  of  an 
iron  district  of  immense  value  and  importance. 

This  paper  should  not  be  closed  without  an  expression  of  thanks 
to  professor  Roland  D.  Irving,  of  Madison,  Wis.,  to  whom  all  the 
rocks  were  sent  to  be  examined,  and  whose  notes  on  these  exami- 
nations were  placed  freely  at  the  service  of  the  writer.  Thanks 
are  also  due  to  Mr.  George  C.  Stone,  of  St,  Paul,  General  Manager 
of  the  Minnesota  Iron  Co.,  who  planned  the  expeditions,  and  aided 
in  every  way  to  their  successful  completion;  and  to  the  veteran 
surveyor,  explorer  and  geologist,  Mr.  George  R.  Stuntz,  whose  ex- 
perience in  all  these  lines  was  invaluable. 

Hamilton  Ck)llege,  Jaly  11th,  1883. 


VI. 


NOTE  ON  THE  AGE  OF  THE  ROCKS  OF  THE 
MESABI  AND  VERMHJON  IRON 

DISTRICTS. 


BY  K.  H.  WINCH  ELL. 


In  the  report  for  1878  (p.  10)  the  rocks  of  the  iron-bearing 
belts  of  Vermilion  lake  and  of  the  Mesabi  range  were  parallelized 
with  the  Gunflint  beds  of  the  northern  boundary,  the  latter 
being  the  lowest  portion  of  the  great  slate-and-qaartzyte  group 
which  had  before  been  designated  the  Animikie  group  by  Dr, 
T.  Sterry  Hunt. 

In  the  report  for  1880  (p.  81)  the  Gunflint  beds  are  stated  to  be  a 
graduation  downward  of  the  slate-and-quartzyte  group;  and  in  the 
same  report  (p.  82)  the  slate-and-quartzyte  group  is  described  as 
overlying  unconformably  (apparently)  another  formation  made  up 
o  greenish  schists,  entirely  a  distinct  formation,  the  two  being 
separated  by  a  conglomerate  or  conglomerate-breccia,  the  lower 
formation  being  supposed  to  be  that  which  has  been  styled  the 
Huronian  by  the  Canadian  geologists.  This  greenish  magnesian 
schistose  formation  is  traced,  through  some  variation,  west- 
ward along  the  strike  of  the  formation  as  far  as  the  east  end 
of  Basswood  lake  and  to  the  Pipestone  rapids  (p.  91),  one  of 
its  chief  localities  being  at  the  mouth  of  the  Kawasachong  river.  It 
perhaps  extends  to  Vermilion  lake  (p.  95),  and  occupies  the 
central  portion  of  the  lake,  including  Ely  island.  But  the  rocks  at 
the  south  end  of  the  lake  are  apparently  of  the  slate-and-quartzyte 
group,  which  here  exhibits  a  true  slaty  structure  (p.  97,  Nos.  389- 
394);  while  those  at  the  north  end  consist  of  a  mica-schist,  embracing 
lenticular  masses  of  granite  (p.  100.)      In  the  same  report  the  iron 
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ore  of  the  Vermilion  lake  district  is  stated  to  be  in  tbg  horizon  of 
the  Gunflint  beds,  and  to  lie  directly  on  the  foregoing  supposed 
Huronian  schists,     (p.  103-4.) 

In  the  report  for  1881  (p.  95)  various  considerations  are  men- 
tioned that  go  to  show  that  the  slate-and-quartzjte  group  of  the 
northern  boundary  becomes  the  tilted  slates  and  gray  quartzy  tes  of 
Ogishke  Muncie  lake,  and  of  the  region  of  Thomson  on  the 
St.  Louis  river;  and  also  that  there  is  a  red  granite  overlying  the 
slate-and-quartzyte  group  north  from  Grand  Marais  (pp.74-79),  as 
well  as  in  the  region  south  from  Ogishke  Muncie  lake  (pp.  99-102.) 
In  the  same  report  the  slate-and-quartzyte  group  (the  Animikie)  is 
parallelized  with  the  Taconic  group  of  professor  Emmons  (p.  135). 

In  the  geological  reports  of  Wisconsin,  issued  recently  by 
professor  Ghamberlin,  the  rocks  of  the  Penokee  iron  range  have 
been  classed  as  Huronian  by  professor  Irving  {Geol.  of  Wis.^  vol. 
iii.;  p.  104.)  The  same  reports  have  referred  the  Thomson 
slates  and  quartzytes  of  Minnesota  to  the  Huronian  (vol.  iii«, 
plate  IX.),  as  well  as  the  red  quartzytes  and  felsytes  of  central 
Wisconsin.  Professor  Irving  has  also,  more  lately,  stated  unquali- 
fiedly and  without  reserve  that  the  Animikie  rocks  of  the  north- 
em  boundary  are  Huronian.    {Science,  May  4, 1883.) 

In  Michigan,  major  Brooks  has  placed  the  Marquette  iron-bear- 
ing rocks  in  the  Huronian  {Geol.  Sur.  of  Mich,^  vol.  i.;  p.  66)  and 
has  described  (Table  iii.,  Geol.  of  Wis.^  vol.  iii.;  p.  450)  the 
'^newest  Huronian,^^  as  consisting  of  a  red  granite;  and  Dr.  C. 
Rominger  has  described  a  conversion  from  horizontal  slates  to 
tilted  slates,  similar  to  that  above  referred  to  as  probable  in  Minne- 
sota, the  two  having  been  regarded  before  as  different. 

Quite  recently  Dr.  T.  S.  Hunt,  in  a  paper  on  the  Taconic  ques^ 
tion  in  geology,  published  in  the  Transactions  of  the  Royal  Society 
of  Canada,  has  not  only  maintained  the  Taconic  age  of  the  Animi- 
kie rocks  but  has  adopted  their  supposed  conversion  into  the  tilted 
slates  and  quartzytes  suggested  by  the  writer  in  1881,  and  extends 
them  southwestward  to  Thomson  on  the  St.  Louis  river,  where  he 
states  that  by  the  aid  of  Dr.  J.  W.  Dawson  he  has  discovered  a  fos- 
sil keratose  sponge  in  some  dark  calcareous  concretions. 

If  all  these  facts  and  opinions  be  brought  to  bear  on  the  inter- 
pretation of  the  stratigraphy  of  northern  Minnesota,  while  they 
cannot  all  be  reconciled  so  as  to  make  perfect  harmony,  the  most 
probable  result,  in  the  opinion  of  the  writer,  would  be  as  follows,  in 
descending  order: 
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Potsdam 
formation. 


Taconic 
group. 


r  Tilted  red  sandstones,  shales  and  conglomerates, 
I  changed  by  igneous gabbros  anddolerytes  locally  to 
■<  redquartzytes,  felsytes,  quartz-porphyries  and  to  red 

granite.    The  Keweenian,  and  the  Huronian in  part, 

in  Wisconsin, 

''Horizontal  black  slates  and  gray  quartzytes,  with 
interbedded  limestones  and  diorytes  (the  Animikie 
group,)  changed  to  tilted  slates,  quartzytes,  iron  ores, 
and  siliceous  marble.  The  6unflint  beds,  the 
Mesabi  iron  rocks,  the  Ogishke  Muncie  conglom- 
erate (?),  the  Thomson  slates  and  quartzytes,  the 
Vermilion  iron  rocks; — the  Huronian  in  part,     i 

l^  Wisconsin  and  Michigan. 

f  Magnesian,  greenish,  soft  schists,   becoming  syen- 
itic  and  porphyritic.    Seen  on  the  north  side  of 
Gun  flint    lake,    along  the  international  boundary 
at  BassTwood  lake,  and  at  Vermilion  lake.    The  Hu- 

^ronian  in  part,  in  Wisconsin  and  Michigan. 

'Mica  schists,  and  micaceous  granite,  the  latter 
lenticular  within  the  former,  at  the  outlet  of  Ver- 
milion lake— probably  also  at  *'Granite  City"  in  Mor- 
rison county,  and  at  Pike  rapids  on  the  Missis- 
sippi.  The  Huronian  in  part,  in  Wisconsin  and 
Michigan. 

^Massive  hornblende  gneiss,  gray  to  nearly  white, 

(rarely  reddish.  The  international  boundary  north 
of  Gunflint  lake  to  Saganaga  lake  and  westward; 
also  probably  the  Watab  and  Saint  Cloud  '^gran- 


Huronian 
group? 


i 


Montalban?  ^ 
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CHEMICAL  ANALYSES, 


REPORT  OF  PROF.  J.  A.   DODOB. 


CHEMICAL  LABORATORY,  UNIVERSITY  OP  MINNESOTA, ) 

MiNNBAFOLis,  Not    28,  1883.  S 

Prof.  N.  H.  Winchell: 

Dbar  sir  :  I  herewith  report  the  following  analyses  of  minerals 
and  waters  for  the  geological  survey. 

Chem.  series^  No.  84.  A  dark  brown  rock,  with  fossils,  and  a 
concretionary  appearance.  This  was  tested  at  your  request,  for 
phosphoric  acid.    No  phosphoric  acid  was  found. 

Chem.  series^  No.  85.  A  reddish  concretionary  mineral,  in  small 
lumps,  appearing  like  a  zeolite.  The  sample  taken  for  analysis 
was  selected,  after  partly  breaking  up  the  lumps,  so  as  to  be  as  ho- 
mogeneous as  possible.    Its  composition  was  as  follows: 

Oxygen.  Oxygen  ratios. 

Silica,  62.73  per  cent.  33.45                  14.61 

Alumina,  13.62  '*  "  6.35  | 

Oxide  of  iron.  1.75  *»  "  .52  f 

Lime,  5.87  **  **  1.67^ 

Magnesia,  0.65  '*  *'  .26 

Soda,  1.83  **  »•  .48 

Potash,  0.68  •*  "  .11 

Water  12.25  "  "  10.89                    4.71 


6.87       3.00 


y  2.52        1.10 


99.38 

The  composition  seems  to  bring  this  mineral  under  the  species 
mordenite. 
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Chem.  series^  No.  86.    A  nearly  white,  concretionary,  zeolitic 
mineral.    Composition  as  follows: 


Silica, 

Alumina, 

Oxide  of  iron, 

Lime, 

Magnesia, 

Soda, 

Potash, 

Water, 


Oxygen.                  Oxygen  ratioM. 

47.25  per 

cent. 

25.19                    6.47 

24.78    '* 
0.48    •• 

^^;^n  11.63       3.00 

1.23    •* 

!35i 

.28,5.  4.52        1.16 

0.71     " 

15.05    ** 

3.19  \ 

traces.    •* 

10.37    ** 

9.22                   2.37 

99.87 


The  composition  seems  to  refer  this  mineral  to  the  species  nat- 
rolite. 


AN^ALTSES  OF  A  SERIES  OF  WATERS. 

Chem.  series^  No.  126.  Analysis  of  water  from  the  Red  river 
of  the  North  at  St.  Vincent,  collected  June  10th,  1882;  analyzed  in 
first  part  of  September,  1882,  having  been  in  the  mean  time  kept 
in  glass  bottles. 

Composition  of  residue  from  evaporatio^i. 


ParU  to  1,000,000. 

Percentage. 

Grains  per  gallon 

Silica, 

13.0 

4.6 

0.75829 

Oxide  of  iron  and  alumina, 

1.0 

.4 

0.05833 

Carbonate  of  lime. 

97.8 

84.8 

5.70467 

Sulphate  of  lime. 

35.7 

12.6 

2.08238 

Nitrate  of  lime. 

1.1 

.4 

0.06416 

Carbonate  of  magnesia. 

81.9 

28.7 

4.77723 

Phosphate  of  lituia. 

.6 

.2 

0.03499 

Sulphate  of  potash. 

8.7 

3.1 

0.50747 

Nitrite  of  potash. 

traces. 

Bromide  of  potassium. 

traces. 

Sulphate  of  soda. 

21.7 

7.6 

1,26376 

Chloride  of  sodium. 

22.9 

8.1 

1.33576 

284.4  100.0  16.58904 

Iodine  was  found  to  be  absent.  A  test  for  organic  matter  was 
made  by  the  permanfi:anate  method  (Tidy^s).  The  oxygen  required 
for  oxidation  was  3.5  per  million.  The  hardness  was  found  to  be 
19  degrees  of  Wauklyn's  scale.  The  water  is  notable  for  its  hard- 
ness, owing  to  the  sulphate  of  lime  and  the  carbonates. 

The  above  analysis  was  made  by  Wm.  A.  Noyes. 
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Chemical  series^  No.  127,  Analysis  of  water  from  the  Red  river  of 
the  North  at  Fergus  Falls;  collected  in  June,  1882,  analyzed  in 
Sept.,  1882. 


Composition 

of  residue  from 

\  evaporation. 

Paris  to  1,000,000. 

Percentage. 

Grains  per  gal 

Silica, 

14.3 

7.0 

0.83412 

Alumina  and  oxide  of  iron,           1.2 

.6 

0.06999 

Carbonate  of  lime, 

101.0 

50.0 

5.89133 

Carbonate  of  magnesia. 

71.4 

35.4 

4.16476 

CarbonotA  of  liihia. 

traces. 

Carbonate  of  potash. 

4.2 

2.1 

0.24919 

Bromide  of  potassium, 

traces. 

Nitrate  of  potash, 

traces. 

Nitrite  of  potash. 

traces. 

Carbonate  of  soda, 

5.8 

2.8 

0.33831 

Sulphate  of  soda. 

1.8 

.9 

0.10499 

Chloride  of  sodium, 

2.3 

1.2 

0.13456 

Total,  202.0  100.0  11.78725 

Iodine,  absent;  phosphoric  acid,  traces.    Test  with  permanganate 
(Tidy's),  showed  1.4  parts  oxygen  consumed  by  organic  matter  per 
million  parts  water.    The  hardness  was  found  to  be  9.5  degrees. 
Analyzed  by  Wm.  A.  Noyes. 

Chemical  series  No,  128.    Analysis  of  water  from  Heron  lake  ; 
collected  in  June,  1882  ;  analyzed  in  Sept.,  1882. 

Composition  of  residue  from  evaporation. 
Parts  per  1 ,000,000.     Percentage. 


Silica,  7.1 
Alumina  and  oxide  of  iron,        1.7 

Carbonatt  of  lime,  102.7 

Sulphate  of  lime,  47.9 

Nitrate  of  lime,  5.0 

Carbonate  of  magnesia,  76.3 

Carbonate  of  lithia,  traces 

Sulphate  of  potash,  8.0 

Nitrite  of  potash,  traces 

Sulphate  of  soda,  18.5 

Chloride  of  sodium ,  5. 1 


2.6 

.6 

37.7 

17.6 

1.8 
28.0 

3.0 

6.8 
1.9 


Grains  per  aral. 
0.41414 
0.09916 
5.99049 
2.79241 
0.29165 
4.45058 

0.46664 

1.07911 
0.29748 


Total,  272.3  100.0  15.88166 

Iodine,  absent;  bromine,  absent;  phosphoric  acid,  absent. 

Test  with  permanganate  showed  2.6  parts  oxygen  consumed  by 
organic  matter  per  1,000,000  water. 

Hardness,  22  degrees.  The  water  is  notable  for  excessive  hard- 
ness, due  to  sulphate  of  lime  and  carbonates  of  lime  and  magnesia. 

Analysis  by  Wm.  A.  Noyes. 
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Chem.  series^  No.  129.     Analysis  of  water  from  Pigeon  river 
falls  ;  collected  in  Aug.,  18^2  ;  analyzed  in  Sept.,  1882. 

Composition  of  residue  from  evaporation. 


Parte 

per  1,000.000 

Percentage. 

Grains  per  gal 

Silica, 

7.2 

14.2 

0.41998 

Alumina  and  oxide  of  iron 

.         .8 

1.6 

0.04666 

Carbc  nate  of  lime, 

23.0 

45.2 

1.34159 

Carbonate  of  magnesia, 

10.2 

20.0 

0.59497 

Carbonate  of  lithia, 

traces 

Carbonate  of  potash, 

.7 

1.4 

0.04083 

Nitrate  of  potash. 

traces 

Sulphate  of  potash, 

2.0 

8.9 

0.11666 

Sulphate  of  soda, 

1.9 

3.7 

0.10923 

Chloride  of  sodium. 

5.1 

10.0 

0.29748 

50.9  2.96740 

Iodine  and  bromine,  absent;  nitrites,  absent;  phospbates,  absent; 
borates,  absent. 

Test  with  permanganate  showed  3.6  parts  oxygen  consumed  by 

organic  matter  per  1,000,000  water. 

Hardness,  3.3  degrees.    The  degree  of  hardness  is  low. 

Analysis  by  Wm.  A.  Noyes. 

Chem.  series^  No.  130.    Analysis  of  water  from  lake  Superior  at 
Grand  Marais  ;  collected  and  analyzed  in  Sept.,  1882. 

Composition  of  residtu  from  evaporation. 

Parts  per  1,000.000.    Peroent^e.    Grains  per  gal. 


SUica. 

.5 

1.1 

0.02917 

Alumina  and  oxide  of  iron, 

traces. 

Carbonate  of  lime, 

30.8 

67.4 

1.79656 

Carbonate  of  magnesia, 

9.1 

19.9 

0.53080 

Carbonate  of  lithia, 

traces. 

Carbonate  of  potash^ 

1.9 

4.2 

0.11083 

Nitrate  of  potash. 

.2 

.5 

0.01167 

Nitrite  of  potash,          minute  traces. 

Carbonate  of  soda, 

.5 

1.1 

0.02917 

Sulphate  of  soda, 

.6 

1.3 

0.03499 

Chloride  of  sodium, 

2.1 

4.5 

0.12249 

Total,  45.7  100.0  2.66568 

Iodine  and  bromine,  absent ;  phosphates  and  borates,  absent. 
Test  with  permanganate  showed  0.35  parts  oxygen  consumed  by 
organic  matter  per  1,000,000  water. 
Hardness  3.5  degrees. 

The  water  is  remarkable  for  its  purity,  especially  organically. 
Analysis  by  Wm.  A.  Noyes. 
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Chem,  series^  No,  13 L     Analysis  of  water  of  artesian  well  at 
Carman,  Polk  county,  October,  1882. 

Composition  of  residue  from  evaporation. 

Parts  per  1,000,000.    Percentafire.    Grains  per  i^al. 

Silica,  26.2 

Alamina  and  oxide  of  iron,  1 .5 

Carbonate  of  lime,  88.6 

Carbonate  of  magnesia,  52.9 

Carbonate  of  lithia,  traces. 

Carbonate  of  potash,  11.5 

Nitrite  of  potash,  traces. 

Carbonate  of  soda,  73.8 

Sulphate  of  Soda,  47.5 

Borax,  traces. 

Chloride  of  sodium,  156.5 

Bromide  of  potassium,  traces. 

Iodide  of  potassium,  traces. 


5.7 

1.529 

^ 

.087 

19.4 

5.171 

11.6 

3.087 

2.5 

.671 

16.2 

4.308 

10.1 

2,77;^ 

34.2 


9.134 


100.0 


26.760 


Total,  458.5 

Nitrates,  absent ;  phosphates,  absent. 

Test  with  permanganate  showed  0.85  parts  oxygen  consumed  by 
organic  matter  per  1,000,000  water. 

Hardness,  12.5  degrees. 

The  water  is  remarkable  for  the  large  amounts  of  carbonate  of 
soda  and  chloride  of  sodium. 

Analysis  by  Wm.  A.  Noyes. 

Chem.  series^  No,  132,  Analysis  of  water  from  Minnesota  City, 
October,  1882.    . 

Composition  of  residue  from  evaporation. 

Parts  per  1,000.000.    Percentage.    Grains  per  gaU 


Silica, 

16.3 

5.2 

0  .95078 

Alumina  and  oxide  of  iron, 

2.5 

.8 

0.14583 

Carbonate  of  Iime> 

182.0 

57.7 

10.61606 

Carbonate  of  magnesia. 

104.3 

33.0 

6.08382 

Carbonate  of  lithia, 

traces. 

Carbonate  of  potash. 

1.6 

.5 

0.09333 

Sulphate  of  potash. 

.7 

.2 

0.04083 

Nitrite  of  potash. 

traces. 

Sulphate  of  soda. 

7.7 

2.4 

0.44914 

Chloride  of  sodmm. 

.5 

.2 

0.02917 

Total,  315.6  100.0  18.40896 

Iodine  and  bromine,  absent;  phosphates,  traces;  borates,  absent. 
Hardness  ll.S  degrees. 
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The  sample  of  water  whose  analysis  is  above  given,  also  con- 
tained sulphuretted  hydrogen  gas.  A  second  sample  received  later 
gave  no  reaction  for  sulphuretted  hydrogen. 

Analysis  by  Wm.  A.  Noyes. 

Chem-  series^  No.  133.  Analysis  of  water  from  Rock  river ;  col- 
lected and  analyzed  in  November,  1882. 

Composition  of  residue  from  evaporation. 

Parts  per  1,000,000.    Percentage.    Grains  per  gal. 

Silica,                                           21.0  7.6  1.22493 

Alumina,                                        1.0  .4  0.05833 

Oxide  of  iron.                                 8.8  8.2  0.51330 

Carbonate  of  lime,                     136.0  49.6  7.93288 

Sulphate  of  lime,                          6.4  2.3  0.37332 
Nitrate  of  lime,                        traces. 

Carbonate  of  magnesia,               70.4  25.7  4.10643 
Phosphate  of  lithia,     icinute  traces. 

Sulphate  of  potash,                       3.3  1.2  0.19249 

Sulphate  of  soda,                        25.6  9.3  1.49325 

Chloride  of  sodium,                       2.0  .7  0.11666 

Total,  274.5  ICO.O  16.01158 

Iodine  and  bromine,  absent ;  phosphates,  minute  trace  ;  borates, 
absent.  Test  by  permanganate  showed  1.1  parts  oxygen  consumed 
by  organic  matter  per  1,000,000  water. 

Hardness,  17  degrees. 

The  water  is  notable  for  the  large  amount  of  iron. 

Analysis  by  Wm.  A.  Noyes. 

Chemical  series^  No,  137.  An  oolitic  substance  of  a  brown  color, 
evidently  consisting  largely  of  oxide  of  iron.  On  further  examin- 
ation it  was  found  that  this  iron  compound  formed  the  superficial 
part  of  each  granule  in  the  mass,  while  the  interior  of  each  granule 
consisted  of  carbonate  of  lime.  The  substance  was  accordingly 
treated  as  follows.  After  pulverizing,  it  was  treated  with  cold  di- 
lute hydrochloric  acid,  which  removed  the  carbonate  of  lime.  The 
remaining  brown  matter  was  washed  and  digested  in  strong 
hydrochloric  acid;  this  treatment  brought  all  into  solution  with  the 
exception  of  some  siliceous  matter  of  a  nearly  white  color.  The 
amount  of  iron  in  this  solution  was  determined.  •  The  amount  of 
combined  water  in  the  brown  matter  was  also  determined.  The 
results  of  these  determinations  are  here  given: 

Siliceous  matter 10.56  per  cent. 

Oxideofiron 71.35    •*      ** 

Water 11.98    **      ** 
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The  oxide  of  iron  and  the  water  are  in  the  same  ratio  as  in 
limonite,  2Fes03  3H2O.  Hence  it  was  concluded  that  the  brown 
coating  on  the  grannies  of  the  oolitic  substance  was  limonite. 

Work  chiefly  done  by  W.  A.  Noyes. 

Chemical  series^  No.  138.  A  specimen  of  rock  from  Mankato, 
near  the  Red  Jacket  railroad  bridge,  as  stated  on  label. 

The  sample  was  of  a  nearly  white  color  and  fine-grained,  some- 
what friable. 

The  result  of  the  analysis  is  as  follows  : 

Silica,  93.65  per  cent. 

Alumina,  2.16    **      ** 

Oxide  of  iron  .25    **      " 

Lime,  .20 

Magnesia,  .  12 

PotasM,  traces. 

Soda,  traces. 

Water,  2.25    "      ** 


It      ti. 


98.62 
The  analysis  was  made  by  Mr.  C.  F.  Sidener. 

The  specimen,  as  indicated  by  the  label,  was  furnished  by  J.  Q. 
Koller,  of  Mankato. 

Chemical  series^  No.  139.  A  specimen  of  rock  from  the  same  lo- 
cality as  the  last,  furnished  by  J.  G.  KoIIer  of  Mankato. 

The  sample  was  of  a  light  red  color,  fine-grained  and  somewhat 
friable. 

The  result  of  the  analysis  is  as  follows: 

Silica,  7:5.34  per  cent. 

Oxide  of  iron,  5.45    •*      *» 

Alnmina.  14.75    **      ** 

Lime,  .28    '*      ** 

Magnesia,  .05    '*      *• 

Potassa,  traces. 

Soda,  traces. 

Water,  4.71 


ti      (( 


98.58 
The  analysis  was  made  by  C.  F.  Sidener. 

Chetnical  series^  No.  140.  A  sample  of  a  loose  and  friable,  rather 
coarse-grained  sandrock  of  a  greenish  brown  color,  furnished  by 
Mr. Norton  from  a  point  in  the  western  suburbs  of  Minne- 
apolis in  proximity  to  certain  springs  highly  charged  with  iron. 

Only  a  partial  analysis  of  the  material  was  made.  The  material 
was  first  rubbed  to  a  state  of  loose  sand  with  water,  and  then  sub- 
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mitted  to  a  process  of  elatriation,  in  which  several  quantities  of 
liquid  containiDg  finely  suspended  matter  were  obtained.  These 
were  permitted  to  subside,  the  sediment  still  retaining  to  some  ex- 
tent the  greenish  tinge  of  the  original  mass,  A  quantit}'  of  the 
finest  part  of  this  sediment,  after  being  air-dried,  was  submitted  to 
a  partial  analysis.  It  lost  on  ignition  18.39  per  cent.,  water  and 
organic  matter.  The  remainder  was  found  to  contain  45.56  per 
cent,  oxide  of  iron,  the  balance  being  finely  divided  sand  and  clay. 

Microscopic  examination  of  the  same  subsided  matter  showed  a 
nearly  homogeneous  mass  of  very  fine,  rounded,  light-brown  par- 
ticles, with  here  and  there  greenish,  irregular,  flat  objects  which 
were  judged  to  be  portions  of  some  low  vegetable  growth. 

It  was  concluded  that  the  peculiar  color  of  the  mass  as  found 
was  due  to  the  vegetable  matter  distributed  over  and  through  it 
and  to  the  brown  oxide  of  iron,  and  not  to  any  special  mineral  sub- 
stance. 

Examination  of  this  substance  by  J.  A.  Dodge. 

Chsmical  series^  No.  141.  Sample  of  the  water  of  lake  Minne- 
tonka. 

This  sample  of  water  was  taken  about  half  way  between  Excel- 
sior and  Morse's  island.  May  21st,  1883,  by  Mr.  Wm.  A.  Noyes. 
The  analysis  was  begun  immediately  and  was  completed  about  the 
first  of  June.     The  results  of  the  chemical  analysis  are  as  follows: 

Parts  per  million.  Grains  per  gallon. 

2.8 

4.088 
1.618 


.263 
.082 

.076 


Silica, 

4.8 

Iron, 

traces. 

Calciam  carbonate, 

70.0 

Magnesium  carbonate. 

27.7 

Lithium  carbonate. 

traces. 

Potaisium  nitrate, 

traces. 

Potassium  carbonate. 

4.5 

Sodium  carbonate, 

1.4 

Sodium  phosphate, 

traces. 

Sodium  chloride, 

1.3 

Borax, 

traces. 

Sodium  sulphate. 

traces. 

109.7  6.407 

The  amount  of  dissolved  salts  is  on  the  whole  rather  small.  It 
is  remarkable  for  the  almost  total  absence  of  sulphates.  The  water 
was  also  found  to  be  very  pure  organically,  the  permanganate  test  of 
Forschammer  and  Tidy  indicating  very  little  organic  matter. 

The  analysis  was  made  by  W.  A.  Noyes. 
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Chemical  series^  No.  142,  Sample,  of  water  from  Hunter^s  Hot 
Springs,  Montana.  This  analysis  was  made  in  the  early  part  of 
Jane,  1883.    The  results  are  as  follows  : 


Parts  per  million. 

Grains  per  gallon. 

Silica, 

77.4 

4.517 

A  lamina, 

1.2 

.070 

Oxide  of  iron, 

traces. 

Carbonate  of  lime, 

4.0 

.233 

Magnesiam  carbonate, 

traces. 

Lithium  carbonate, 

traces. 

Potassium  carbonate, 

5.5 

.321 

Sodium  carbonate, 

150.5 

8.785 

Sodium  chloride, 

24.7 

1.442 

Sodium  bromide, 

traces. 

Sodium  iodide. 

traces. 

Sodium  sulphide, 

14.6 

.852 

Sodium  sulphate, 

10.4 

.607 

Sodinm  phosphate, 

traces. 

Sodium  biborate  (borax), 

traces. 

28830  16.827 

The  analysis  was  made  by  W.  A.  Noyes. 

Che^nkal  series^  No,  143,    Sample  of  a  spring  water  from  Ingle- 
wood  (west  of  Minneapolis),  furnished  by  Mr.  Geo.  P.  Bradbury. 
This  analysis  was  made  in  the  early  part  of  July.      The  results 
are  as  follows: 

*  Parts  per  million.  Grains  per  gallon. 

SiUca,  20.9  1.22 

Oxide  of  iron  and  alumina  (the  latter  in  very  small  amount), 


Calcium  carbonate, 
Calcium  sulphate. 
Calcium  nitrate. 
Calcium  phosphate. 
Magnesium  carbonate, 
Lithium  carbonate, 
Sodium  sulphate, 
Sodium  chloride. 
Potassium  sulphate, 

Total  determined. 


.2 

167.8 
2.0 
minute  traces, 
traces. 
80.4 
traces. 
8.3 
1.3 
2.9 


283.8 


.012 

9.794 

.117 


4.693 

.485 
.076 
.169 

16.566 


This  water  has  a  considerable  amount  of  salts  in  solution. 
Analyzed  by  W.  A.  Noyes. 

Chemical  series,  No,  144.  Sample  of  the  material  used  at 
Mankato  for  making  hydraulic  cement.  This  material  is  of  fine 
granular  texture,  and  of  a  very  light  grey  color. 
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The  powdered  substance  was  digested  in  hydrochloric  acid, 
whereby  the  greater  part  of  it  was  dissolved  with  effervescence  due 
to  the  escape  of  carbonic  acid  gas.  The  composition  of  the 
insoluble  and  the  soluble  portions  is  as  follows: 

SolubU  in  HCl. 

Silica,  traces. 

Alumina,  .85  per  cent. 

Oxide  of  iron,  2.73 

Calcium  carbonate,  40.00 
Magnesium  carbonate,  81 .50 

Potash.  .22 

'    Soda,  .54 

Conilnned, 


Insoluble  in 

HCl. 

Silica, 

16 

per  cent. 

Alumina, 

5 

per  cent. 

Potash, 

traces. 

Soda, 

traces. 

21.00 


II 


(t 


K 


II 


•  I 


Insoluble, 

Soluble, 

Water, 


21.00  per  cent. 
75.84  "   ** 
.43  "   " 


97.27 


The  soluble  portion  is  seen  to  be  mainly  carbonate  of  lime  and 
carbonate  of  magnesia,  with  some  oxide  of  iron,  while  the  in- 
soluble portion  is  silicate  of  alumina. 

Analysis  by  C.  F.  Sidener. 

Ohemical  series^  No.  145.  Sample  of  hydraulic  cement  made  at 
Maukato. 

This  material  was  found  to  effervesce  verj^  little  with  hydro- 
chloric acid.  It  was  accordingly  analyzed  as  a  silicate,  by  fusion, 
in  the  usual  manner.    The  result  of  the  analysis  is  as  follows  : 


Silica, 

Alumina, 

Oxide  of  iron, 

Lime, 

Magnesia, 

Potash, 

Soda, 

Water. 

Carbonic  acid. 


Analysis  by  C.  F.  Sidener. 


16.24  per  cent. 

5.35    ** 

4.71 

88.53 

22.73 

1.81 

.57 

.51 

9.26 


II 


II 


II 


II 


II 


II 


II 


99.71 


Chemical  series,  No,  116,    A  sample  of  clay  of  a  light  color,  com- 
pact and  dry. 
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This  was  analyzed  bj  fusion  in  the  usual  manner  for  silicates. 
The  result  of  the  analysis  is  as  follows  : 

Silica, 

Alamina, 

Oxide  of  iron, 

Lime, 

Magnesia, 

Pc  tash. 

Soda, 

Phosphoric  oxide, 

Water, 

Organic  matter, 

97.08 

The  material  is  rather  remarkable  for  containing  so  much  pot- 
ash, which  probably  exists  in  it  in  the  form  of  finely  divided  potash 
feldspar. 

On  ignition  this  clay  changes  only  a  little  in  color,  becoming 
slightly  brownish. 
Analysis  by  C.  F.  Sidener,  mainly. 

Very  respectfully  yours, 

James  A.  Dodqe. 


68.70 

per 

cent 

18.04 

•  1 

1.53 

1.24 

.56 

6.28 

.24 

.09 

1.40 

traces. 

Note.    The  foregoing  substances  were  derived  as  follows : 

No.  84.  Was  furnished  by  Mr.  James  M.  Young.  It  was  from  the  drift,  and 
had  the  appearance  of  being  similar  to  thf  phosphatic  nodules  deriyed  from  the 
Cretaceous  in  South  Carolina.  It  was  found  at  the  main  Two  rivers,  in  Morrison 
county,  a  locality  where  the  Cretaceous  strata  are  known  to  exist.  Mus.  Reg. 
Nc.4711. 

No.  85.  Zeolitic  mineral  from  the  trap  rocks  of  the  north  shore  of  Lake 
Superior,  Sec.  29,  T.  57,6,  a  few  miles  west  of  Little  Marais.  It  is  number  634 
A,  of  the  geological  survey  series  of  crystalline  rocks.  Tenth  annual  report, 
p.  63. 

No.  86.  From  Beaver  Bay;  found  filling  thin  seams  in  ^the  feldspar  masses, 
from  one-fourth  to  one-half  an  inch  thick.  It  is  a  light  flesh-colored,  zeolitic 
mineral,  with  a  radiated  structure;  corresponds  to  No.  637  A,  of  the  series  for 
the  crystalline  rocks.    Tenth  annua  i  port,  p.  64. 

No.  1 16.  Water  from  the  Red  river  of  the  North,  at  Saint  Vincent.  Collected 
June  10,  1882,  by  Mr.  C.  F.  Sidener. 

No.  127.  Water  from  the  Red  river  of  the  North  at  Fergus  Falls.  Collected 
by  Mr.  Sidener,  June,  1882. 

No.  128.  Water  from  Heron  lake,  Jackson  county.  Collected  in  June.  1882, 
by  Mr.  C.  F.  Sidener. 

No.  129.  Water  from  the  falls  of  Pigeon  river;  obtained  through  Mr.  Henry 
Hayhew,  August,  1882. 

No,  130.  Water  from  lake  Superior,  near  Grand  Marais;  obtained  through 
If r.  Henry  Mayhew,  September,  1882. 
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No.  131.  Water  from  an  artesian  well  at  Carman  in  Polk  coaniy;  obtained 
through  chief  eninneer  C.  C.  Smith,  Sept.  1882. 

No.  132.  Water  from  the  mineral  spring  ot  C.  F.  Bryan,  near  Minnesota 
City.    Collected  in  September,  1882.    From  Mr.  C.  F.  Bryan. 

No.  133.  Water  from  the  Rock  river,  sec.  19,  T.  103, 44,  near  Luveme,  Rock 
ooanty;  obtained  throngh  Hon.  J.  P.  Kniss,  November,  1882. 

No.  137.  Oolitic  ferruginous  rock  from  the  Trenton,  or  Hudson  River  shales, 
fossiliferous,  at  the  horizon  of  the  green  shales,  at  the  railroad  cut  near  Foun- 
tain, Fillmore  county.    Mus.  Reg.  No*  4978. 

No.  138.  Sample  from  the  clay  lying  between  the  Shakopee  limestone  and 
the  Jordan  sandst-  -  mmediately  south  of  the  Red  Jacket  railroad  bridge, 
near  Mankato,  Blue  Earth  county.    Furnished  by  Mr.  J.  G.  KoUer. 

No.  139.    Same  as  the  last,  but  of  a  red  color. 

No.  140.  Greenish,  ferruginous,  somewhat  gritty  substance,  found  about  six 
feet  below  the  natural  surface,  on  land  of  W.  W.  Norton,  near  Minneapolis,  or 
in  a  ditch  by  the  roadside,  about  a  mile  north  of  Minnehaha  creek,  in  the  exten- 
aion  of  Park  avenue,  in  the  valley  of  drainage  from  a  marsh  to  Minnehaha 
creek,  occurring  somewhat  as  a  bog  ore. 

No.  141.  Water  from  lake  Minnetonka,  obtained  by  Wm.  A.  Noyes,  May 
21,1888. 

No.  142.  Water  from  Hunter's  Hot  springs,  Montana  urnished  by  Dr. 
Hunter,  June,  18^3. 

No.  143.  Water  from  a  natural  spring  at  Inglewood  (west  of  Minneapolis), 
famished  by  Mr.  George  P.  Bradbury,  June,  1883. 

No.  144.  Hydraulic  limestone,  used  by  the  Standard  Cement  company,  at 
Mankato,  selected  by  helj  superintendent,  Oct.  1883. 

No.  145.  Hydraulic  lime,  manufactured  from  the  strata  of  the  Shakopee 
formation,  by  the  Standard  Cement  company  at  Mankato.  Furnished  by  the 
Bupenntendent. 

No.  146.  White  clay,  lying  between  the  Shakopee  limestone  (dislodged)  and 
the  Jordan  sandstone,  on  L*  Huillier  mound,  at  the  mouth  of  the  Blue  Earth 

river.— N.  H.  WINCHSLL. 
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Duriniii:  the  year  1882  the  usual  increase  has  been  made  in  the 
collections  of  the  museum.  Four  hundred  and  sixty-four  entries 
have  been  made  in  the  register.  Some  of  these  entries,  as  hereto- 
fore, are  for  the  purpose  of  preserving  records  of  specimens  that 
are  yet  to  undergo  scientific  examination,  and  are  not  enume- 
rated in  the  following  list  of  registrations.  They  have,  however, 
been  labeled  and  numbered  to  correspond  with  the  records.  These 
unnamed  specimens  are  derived  largely  from  the  geological  survey. 
The  others  are  entered  in  the  register  under  the  names  which  they 
have  when  they  come  to  us,  unless  known  to  be  wrong,  whether 
presented  or  obtained  by  exchange. 

Exchanges  have  been  made  with  Prof  C.  U.  Shepard,  John  H. 
Ooodale,  Prof.  S.  Calvin,  and  Dr.  J.  W.  Hood, 

The  principal  donors  to  the  museum  registered  in  1882  were  Dr. 

E.  S.  Dana,  Gen.  H.  H.  Sibley,  Lieut.  A.  W.  Vogdes,  A.  J.  Noyes, 

F.  D.  Anthony,  N.  H.  Winchell,  Cora  E.  Goode,  W.  J.  McGee, 
W.  H.  Shelton,  C.  L.  Herrick,  J.  C.  Kassube  and  Horace  V.  Win- 
chell. All  these  donations,  and  others,  are  enumerated  in  the  fol- 
lowing list. 
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Arch^ological  Additions  to  the  Museum  in  1882. 

74.  Frafirments  of  Indian  p3ttery.  From  the  northwest  shore  of  Mille  Lacs. 
Collected  by  Warren  Upham. 

75.  Lock  of  Dirt-in-tbe- Face's  hair«  braided.  Miles  Citj,  Montana;  Nov.  I, 
1881.    Presented  by  Col.  J.  B.  Clougb. 

76.  Arrow-point  of  chert;  narrow.  From  a  mound  at  Dresbach,  Winona 
county.    Presented  by  Greor^i^e  B.  Dresbach,  Jr. 

77.  Copper  chisel,  l^to2  inches  broad,  6  inches  long.  From  the  same 
mound  at  Dre&bach.    Presented  by  George  B.  Dif^bach,  Jr. 

7S.  Copper  chisel,  1  to  13^  inches  wide,  7  inches  long  From  the  same 
moond  with  the  preceding.    Presented  by  John  H.  Mosse. 

79.  Piece  of  pottery,  also  from  the  same  mound  at  Dresbach.  Presented  by 
.John  H.  Mosse. 

80.  Fragment  of  a  human  skull.  From  the  same  mound.  Presented  by 
John  H.  Mosse. 

81.  Piece  of  pottery,  from  the  largest  (nine  feet  in  hight)  in  a  group  of  six- 
teen mounds,  N.  E.  }4  of  8^*  ^1*  Greenwood,  Hennepin  Co.  (at  junction  of 
creek,  outlet  from  Lake  Sarah,  with  the  ^row  river.)  Presented  by  H.  Ellington. 

82.  Fragment  of  a  bone,  from  the  same  mound  with  the  last.  Presented 
by  H.  Ellington. 

83.  Angular  fragments  of  chert  (chipped?).  Found  between  Mankato  and 
South  Bend,  and  presented  by  Rev.  Louis  J.  Hauge. 

84.  Lance-head  of  gray  chert,  notched  at  base,  unsymmetrical.    Record  lost. 

85.  Imperfect  arrow-point  of  gray  quartzyte.    Record  lost. 

86.  Arrow- points  of  flint  and  chert;  three,  all  notched  at  base.   Records  lost. 

87.  Spear-point  of  quartzyte.  From  Martha's  Vineyard.  Presented  by 
Mrs.  Mfg.  C.  J.  Allen. 

88.  Arrow-point  of  flint,  small,  triangular.  From  Martha's  Vineyard.  Pre- 
sented by  Mrs.  Allen. 

89.  Low,  conical  disk  of  limonite,  polished,  with  a  thin  edge.  From  Sher- 
wood, Tennessee.    Presented  by  N.  H.  Winchell. 

90.  Rose  quartz  arrow- point,  with  unnotched  base.  From  Sherwood,  Ten- 
nessee.   Presented  by  N.  H,  Winchell. 

91.  Small,  quartz  arrow-point.  From  Sherwood,  Tennessee.  Presented 
by  N.  H.  Wmchell. 

92.  Arrow-points  (six)  of  chert,  with  notched  base.  From  Sherwood,  Ten- 
nessee.   Presented  by  N.  H.  Winchell. 

93.  Stone  implements  (five),  with  broad,  notched  base.  From  Sherwood^ 
Tennessee.    Presented  by  N.  H.  Winchell. 

94.  Implements  (five)  of  chert,  rudely  chipped .  From  Sherwood,  Tennessee. 
Presented  by  N.  H.  Winchell. 

95.  Chert  clippings  (twenty-three.)  From  Sherwood,  Tennessee.  Presented 
by  N.  H.  Winchell. 

96.  Stone  arrow-points  (forty),  notched  at  the  base.  From  Waterloo,  Ala- 
bama.    Presented,  Oct.,  1882.  by  C.  L.  Herrick. 

97.  Stone  arrow  pomts  (five),  triangular,  notched  at  base.  From  Waterloo, 
Ala.     Presented,  Oct.,  1882,  by  C.  L.  Herrick. 
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98.  Stone  arrow-points  (nineteen),  nnnotched.    From  Waterloo,  Ala.    Pre- 
rented  by  C.  L.  Herrick. 

99.  Large  arrow-point,  of  concretionary  chert    From  Waterloo,  Ala.    Pre- 
eented  by  C.  L.  Herrick. 

100.  Unsymmetrical  stone  arrow-points  (six).    From  Waterloo,  Ala.    Pre- 
sented by  C.  L.  Herrick. 

101.  Stone  lance-heads  (nineteen).    From  Waterloo,  Ala.    Presented  by  C. 
L.  Herrick. 

102.  Fragmentary  stone  arrows  and  lance-points  (seyenty-seven).     From 
Waterloo,  Ala.    Presented  Oct.,  1882,  by  C.  L.  Herrick. 

103.  Stone  hatchets  and  fragments  (fifteen).    From  Waterloo,  Ala.    Pre- 
sented by  G.  L.  Herrick. 

104.  Elongated  implements  of  stone  (twenty).    From  Waterloo,  Ala.    Pre- 
sented by  C.  L.  Heirick,  • 

105.  Implement  of  red  chert.    From  ^Waterloo,  Ala.     Presented  by  C.  L. 
Hemck. 

106.  Stock  from  which  stone  implements  were  made  (twenty-eight  pieces). 
From  Waterloo,  Ala.    Presented,  Oct.,  1882,  by  C.  L. '  herrick. 

107.  Stone  chippings  (eighty-five).  E^rom  Waterloo,  Ala.  Presented  by  C. 
L.  Herrick. 

108.  Implement  of  dark,  reddish-brown  qnartzyte.  From  Decatur,  Alabama. 
Presented,  Oct.,  1882,  by  G.  L.  Herrick. 

109.  Implement  (hide-dresser)  of  trappean  rock.  From  Decatur,  Ala.  Pre- 
sented by  G.  Jj,  Herrick. 

110.  Fragments  (eighty-one)  of  Indian  pottery.  From  Eastport,  Mississippi. 
Presented  by  G.  L.  Herrick. 

111.  Shells  (thirty- two  gasteropods  and  three  lamellibranchs)  from  shell- bed 
^pre-historic  kitchen-midden  ?)  in  bank  of  the  Tennesse  river,  Waterloo,  Alabama. 
Presented,  Oct..  1882,  by  G.  L.  Herrick. 


A.i^i^EnsriDix:, 


MINNESOTA  LAWS  RELATING  TO  MINES  AND  MINING. 


ABSTRACTED   BT  0.   L.  HBRRIOK. 


GENERAL  LAWS. 


Gbnbbal  Laws,  1853,  p.  250.  This  is  a  general  act  to  le jfulate  corporations  for 
manufacturingf,  mining,  agricultural,  mechanical  and  chemical  purposesi  defin- 
ing the  methods  of  association,  the  capital  stock,  the  rights  of  stock-holders  and 
their  joint  and  individual  liabilities  for  the  debts  and  obligations  of  the  corpor- 
ation. 

General  Laws,  1860,  p.  173.  An  act  to  authorize  the  formation  of  corpora- 
tions for  mining^  smelting,  or  manufacturing  iron,  copper,  silver  or  other  ores 
or  minerals. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  All  corporations  organized  under  the  provisions  of  this  act,  shall 
be  capable  of  suing  and  being  sued  m  any  court  of  this  state,  and  may  have  a 
common  seal,  and  alter  the  same  at  pleasure,  may  elect  or  appoint  in  such  man- 
ner as  they  shall  determine,  all  necessary  officers  and  agents,  and  may  fix  their 
compensation  and  determine  their  duties  and  make  from  time  to  time,  such  by- 
laws not  inconsistent  with  the  constitution  and  laws  of  this  state,  as  a  majority 
of  the  stock-holders  shall  direct. 

Sec  2.  Any  number  of  persons  not  less  than  three,  who  shall,  by  articles  of 
agreement  in  writing,  associate  according  to  the  provisions  of  this  act,  under 
any  name  assumed  by  them,  for  the  purpose  of  engaging  in  and  carrying  on 
mining,  smelting  or  manufacturing  iron,  copper,  silver  or  other  minerals,  and 
who  shall  comply  with  the  provisions  of  this  act,  shall  with  their  successors  and 
assigns  constitute  a  body  politic  and  corporate  in  fact  and  name,  under  the 
same  assumed  by  them  in  their  articles  of  association. 
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Provided,  No  company  shall  take  a  name  previouBly  assumed  by  any  other 
company. 

Sbc.  8.  Before  any  company  formed  onder  this  act  shall  commence  business, 
the  president  and  directors  shall  cause  their  articles  of  assodation  to  be  filed 
with  the  secretary  of  state  of  this  state,  and  also  a  copy  thereof  with  the  reifister 
of  deeds  of  thecouaty  in  which  its  principal  business  is  to  be  conducted;  where- 
said  articles  shall  be  recorded  at  len^rth  in  books  prepared  for  that  purpose. 

Sec.  4.  The  articles  of  every  such  association  shall  be  signed  by  the  persons 
associatiufl:  in  the  first  instance,  and  acknowlediped  before  some  persons  author* 
ized  by  law  to  take  the  ackcowledflrement  of  deeds,  and  shall  state 

First,    The  distinct  purpose  for  which  the  association  is  formed. 

Second.    The  amount  of  their  capital  slock  and  the  number  of  shares. 

Third,    The  amount  of  capital  stock  actually  paid  m. 

Fourth,  The  place  in  the  state  where  their  office  for  the  transaction  of  busi- 
ness is  to  be  held,  and  the  county  or  counties  in  which  their  business  is  to  be- 
carried  on. 

Sixth.    The  term  of  its  existence,  not  to  exceed  thirty  years. 

Sbo.  5.  The  amount  of  capital  steck  in  every  such  corporation  shall,  in  no- 
case  be  less  than  ten  thousand  (10,000)  dollars  nor  more  than  five  hundred 
(500,000)  dollars,  and  shall  be  divided  into  shares  of  fifty  dollars  each;  but  the 
capital  stock  and  number  of  shares  may  be  increased  at  any  refrular  meetin^r  of 
the  stockholders. 

Provided.  The  amount  of  capital  when  so  increased  shall  not  exceed  the  sunk 
of  five  hundred  thousand  (500,000)  dollars. 

Sec.  6.  llie  piurposes  for  which  such  corporations  shall  be  established,  shall 
be  distinctly  and  definitely  specified  in  the  ariicles  of  association;  and  it  shall 
not  be  lawful  for  said  company  to  appropriate  its  funds  for  any  other  purpose. 

Sec.  7.  Any  two  of  the  sijifners  of  sudi  articles  of  association  may  call  the- 
first  meeting  of  the  corporators  for  the  purpose  of  organizing  the  company,  at 
such  time  and  place  as  they  may  appoint,  by  giving  personal  notice  to  each, 
corporator,  or  by  publishing  the  same  in  some  newspaper  at  least  fifteen  days 
before  the  time  appointed  for  such  meeting. 

Sec.  8.  The  stock,  property  and  business  of  such  corporation  shall  be  man- 
aged by  not  less  than  tnree  nor  more  than  seven  directors,  as  the  articles  may 
determine,  one  of  whom  shall  be  a  resident  of  the  state;  they  shall  hold  their 
offices  for  one  year,  and  until  their  successors  shall  be  duly  chosen.  The  time^ 
and  place  of  the  meeting  of  stockholders  for  the  election  of  directors  and  other 
purposes,  shall  be  fixed  by  the  by-laws,  and  at  all  such  meetings  each  share  of 
stock  shall  be  entitled  to  one  vote. 

Sec.  9.  The  directors  of  eveiy  such  corporation  shall  choose  one  of  their 
number  president,  and  shall  appoint  such  other  officers  and  agents  as  the  articles 
of  association  or  by-laws  may  require,  who  shall  hold  their  offices  for  one  year, 
or  until  a  majority  of  the  stockholders  choose  others  in  their  stead.  The  ma- 
jority of  directors  for  the  time  being,  shall  have  power  to  fill  any  vacancy  which 
may  happen  in  their  board  by  death,  resignation,  or  otherwise,  until  the  next 
regular  meeting  of  the  stockholders. 

Sec.  10.  The  directors  may  call  in  the  subscription  io  the  capital  stock  of 
such  corporation  by  installments  in  such  portion  and  at  such  times  and  p^acea 
as  they  shall  think  proper,  by  giving  notice  thereof  a?  the  by-laws  shall   pre- 
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scribe,  and  in  cise  any  8^x)ckholder  shall  neglect  or  refu8«%  pajment  of  any  such 
installmect  for  the  space  of  sixty  days  after  the  same  shall  have  become  due  and 
pa)  able,  and  after  he  shall  have  been  notified  thereof,  the  stock  of  said  delin- 
•qaent  stockholder  may  be  sold  by  the  directors  at  public  auction,  at  the  office  of 
the  secretary  of  such  corporation,  givin(?  at  least  thirty  days  notice  in  some 
newspaper  in  the  county  in  which  said  office  is  located. 

Provided,  That  if  said  stockholder  is  a  resident  of  this  state,  the  stock  shall 
iie  sold  at  the  business  office  of  said  corporation  in  the  CDuuty  in  which  its  busi- 
ness is  conducted,  giying  at  least  thirty-days  notice  thereof  in  some  newspaper 
{ynnted  in  the  county  and  if  no  newspaper  is  published  in  said  county,  then  it  shall 
■be  published  in  some  newspaper  at  the  capital  of  the  state,  and  the  proceeds  of 
-soch  sale  shall  be  first  applied  in  payment  of  the  installment  called  for,  and  the 
expense  of  the  sale>  and  the  residue  shall  be  refunded  to  the  person  entitled  to  the 
«ame,  and  such  sale  shall  entitle  the  purchaser  to  all  the  rights  of  a  stockholder 
4o  the  extent  of  the  shares  so  bought. 

Sbc.  Jl.  A  majority  of  the  direoters  of  any  such  corporation  for  the  time 
hemg,  convened  according  to  the  by-laws,  shall  constitute  a  quorum  for  the 
transaction  of  business;  and  those  holding  a  minority  of  the  stock  at  any  meet- 
ing of  the  stockholders  shall  be  capable  of  transacting  the  business  of  the  meet- 
ing, and  at  all  such  meetmgs  stockholders  may  vote  in  person  or  by  proxy  duly 
£led. 

Sbc.  12.  If  it  shall  so  happen  than  an  election  of  directors  shall  not  take 
place  at  the  annual  meeting,  such  corporation  shall  not  in  consequence  thereof 
be  dissolved;  but  an  election  may  beheld  at  any  time  thereafter  by  giving  thirty 
<days  notice  thereof  in  the  mauner  provided  in  the  by-laws  of  the  company. 

Sbc,  13.  Every  such  incorporation  shall  have  power  to  acquire,  hold,  and 
transfer  all  such  real  and  per  ^onnl  estate  as  the  directors  shall  adjudge  necessary 
<x  convenient  for  the  purpose  of  conducting,  carrying  on,  or  disposing  of  the 
business  of  such  corporation. 

Provided.  That  its  real  estate  held  at  any  one  time  shall  not  exceed  three  thou- 
sand acres. 

Sbc.  14.  The  stock  of  any  such  corporation  shall  be  deemed  personal  pro- 
l>eHy,  and  shall  be  transferable  only  on  the  books  of  such  company  in  such 
form  as  the  directors  shall  prescribe,  and  such  corporation  shall  at  all  times 
bave  a  Hen  upon  the  stock  or  property  of  its  members  invested  therein  for  ail 
•debts  due  from  them  to  such  corporation,  whichjmay  be  enforced  by  advertise- 
ment  and  sale  in  the  manner  provided  for  selling  delinquent  stock. 

Provided.  That  assessors  and  all  other  officers,  whose  duty  it  may  be  to  as- 
sess property  for  purposes  of  taxation,  may  take  into  consideration  the  produc- 
tiveness or  unproductiveness  of  the  mine,  stock  and  improvements  thereto  be- 
longing, and  value  the  same  accordingly. 

Sbc.  15.  The  directors  shall  cause  a  record  to  be  kept  of  all  stock  subscribed 
«nd  transferred,  and  of  all  business  transactions,  and  their  books  and  records 
ehall  at  all  times  be  open  to  the  inspection  of  any  and  every  stockholder;  they 
shall  also  when  required  present  to  the  stockholders  reports  in  writing  of  the 
situation  and  amount  of  business  of  the  company,  and  declare  and  make  such 
<lividends  of4he  profits .  from  the  business  of  the  .company,  not  reducing  the 
capital  stock,  while  they  have  outstanding  liabilities. 
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Sec.  16.  The  directors  of  any  company  organized  under  this  act,  shall  have* 
power  to  establish  one  or  more  offices  without  this  state,  and  transact  business^ 
thereat. 

PropitUd,  however.  That  an  office  shall  always  be  maintained  in  this  state- 
where  legal  processes  may  be  served  on  the  person  in  charge  thereof. 

Sbc.  17.  Each  stockholder  in  any  company  organized  under  this  act,  shall 
be  liable  for  the  debts  of  the  company  to  the  amount  of  stock  held  or  owned  hj 
him  therein. 

Sbc.  18.    This  act  shall  take  effect  from  and  after  its  passage. 

Approved  Feb.  24,  1860. 


Qbnbral  Laws,  1860.  p.  258.  An  act  to  amend  anaet  entitled  **An  Act  to  reg- 
ulate eorporations for   manufacturing ,  mining^  agricultural,  mechanical  and 

chemical  pur poseet*'  paeeed  Aug,  12, 1858.  This  amendment  provides  that  any 
corporation  created  before  the  passage  of  the  original  act  may  by  vote  of  its- 
stockholders  avail  itself  of  its  privileges. 


Gbnbral  Laws  of  Minnbsota,  1864,  p.  111.  An  Act  to  provide  for  a  geo* 
logical  survey  of  the  north  ehore  of  lake  Superior,  within  the  limits  of  this^ 
state,  and  other  mineral  and  coal  districts,  and  to  appropriate  tnoney  therefor. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  there  be  and  is  hereby  appropriated,  out  of  any  moneys  uk 
the  treasury  not  otherwise  appropriated,  the  sum  of  two  thousand  dollars,  to  be- 
expended,  or  so  much  thereof  as  may  be  necessary,  under  the  direction  of  the- 
governor,  in  causing  to  be  made  a  geological  survey  of  the  mineral  lands  on 
the  north  shore  of  lake  Superior,  within  the  limits  of  this  state,  and  also  all 
other  mineral  or  coal  districts  of  the  state,  and  the  governor  is  hereby  author- 
zed  to  appoint  a  suitable  person  or  persons  to  make  such  survey,  whose  report 
of  the  same  shall  be  made  to  the  governor,  and  by  him  transmitted  to  the  Leg- 
islature. 

Approved  March  4,  1864. 


General  Laws  of  1865,  p.  84.  An  Act  to  continue  the  geological  survey  cf 
the  mineral  lands  of  the  north  shore  of  lake  Superior, 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  the  governor  be  and  is  hereby  authorized  and  empowereck 
to  appoint  some  suitable  person  to  continue  the  geological  survey  of  the  min- 
eral lands  of  the  north  ehore  of  lake  Superior,  lying  in  the  state  of  Minnesota,, 
and  also'other  mineral  bearing  districts  within  the  limits  of  the  state. 

Sec.  2.  Such  person  so  appointed  shall  before  'entering  upon  his  duties- 
under  the  provisions  of  this  act,  take  and  subscribe  an  oath  to  diligently  and 
faithfully  discbar^e  such  duties  to  the  best  of  his  ability.  And  he  shall  pro- 
ceed at  as  early  a  day  as  practicable  to  continue  such  survey  under  the  direction 
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of  the  goffemor.  He  shall  make  analysis  of  metal-bearing  rocks  that  may  be 
obtained  daring  such  soryey,  to  the  end  that  the  commercial  value  thereof  may 
be  ascertained,  and  he  shall  report  the  same  to  the  governor  on  or  before  the 
first  day  oi  January  A.  D.  eighteen  hundred  and  sixty-nine.  He  shall  also 
make  and  report  sectional  maps  showing  the  location  of  minerals  examined  and 
analyzed  and  as  far  as  in  his  power,  report  upon  the  extent  of  the  coal  fields  on 
the  waters  of  the  Big  Cottonwood  river,  and  the  extent  of  such  other  mineral 
deposits  as  he  may  find,  and  such  report  shall  be  transmitted  by  the  governor 
to  the  Legislature. 

Sbc.  8.  The  governor  shall  have  power  to  draw  from  the  state  treasury  out 
of  moneys  not  otherwise  appropriated,  a  sufficient  amount  to  pay  the  actual  and 
necessary  expenses  incurred  by  such  person  so  appointed  under  the  provisions 
of  this  act,  not  to  exceed  the  sum  of  one  thousand  dollars. 

Sec.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  7, 1865. 


Genbbal  Laws  1865,  p.  85.  An  Ad  to  enable  N.  C.  D.  Taylor  to  continue 
the  geological  exploration  of  the  country  in  the  valley  of  the  St.  Croix,  within 
thi$  state. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1 .  That  the  sum  of  one  thousand  dollars  be  and  the  same  ib  hereby 
appropriated  and  ordered  to  be  set  apart  to  N.  C  D.  Taylor  out  of  any  moneys 
in  the  treasury  not  otherwise  appropriated,  to  enable  him  to  continue  the  geo- 
logical exploration  of  the  country  in  the  valley  of  the  St.  Croix,  within  this 
state,  and  that  he  report  to  the  next  Legislature  the  result  of  his  labors. 

Sec.  2.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage* 

Approved  March  2,  1865. 


General  Laws,  1866,  p.  80.  An  act  to  regulate  mining  upon  the  public  lands' 
of  the  United  States,  within  the  State  of  Minnesota. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  The  miners  and  inhabitants  of  any  section  of  this  state  in  which 
there  may  be  mines  of  gold,  silver  or  other  metals,  upon  the  public  lands  of  the 
United  States  for  which  patents  have  not  been  iesued,  may  meet  and  form  a 
mining  district,  not  to  exceed  in  extent  five  miles  square,  fix  the  boundaries,, 
adopt  a  name,  and  pass  such  rules  and  regulations  for  such  districts  as  may  be 
deemed  by  them  necessary  for  the  location,  holding,  recording  and  working  of 
mines  or  mining  claims  upon  such  public  lands  of  the  United  States  within  such 
district.  They  may  also  elect  a  recorder  for  said  district,  and  provide  his  qual- 
ifications, duties,  fees  and  liabilities. 

Provided.  That  no  such  mining  claim  shall  exceed  in  extent  two  hundred 
feet  square,  and 

Provided f  further.  That  no  such  mining  claim  shall  be  made  except  by 
actual  occupancy. 
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Sbc.  2.    On  the  trial  of  any  action  in  any  court  of  this  state  inTOlWnfl:  claim 
or  the  posseision  of  any  such  mine  or  mining  claim,  or  inyolYing  any  right 
growmg  out  of  any  such  mine  or  mimng  claim,  the  rules  and  regulations  so 
adopted  in  said  district,  or  authenticated  copies  thereof,  may  be  given  in  evi- 
dence, and  so  far  as  applicable  shall  govern  the  case. 

SiEC.  3.  The  term  "mines"  and  ''mining  claims'*  as  used  in  the  preceding 
sections,  shall  be  construed  to  embrace  all  water  rights,  ditches,  flumes,  timber 
claimed,  or  other  interest  appurtenant,  necessary  or  auxiliary  to  a  mine  or  min- 
ing claim,  or  the  working  thereof. 

Sec.  4.  The  majority  of  the  miners  of  such  mining  district,  attending  at  a 
meeting,  upon  reasonable  notice,  may  at  any  time  change,  alter,  amend  or  re- 
peal any  of  such  rules  and  regulations  previously  adopted. 

Sec.  5.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  2, 1866. 


General  Laws,  1866,  p.  98.  An  Act  to  continue  the  gtological  survey  of 
ike  State  ofMinneeota^  and  to  appropriate  money  therefor. 

Be  it  enacted  by  the  legislature  of  the  State  of  Minnesota. 

Sbcton  1.  Henry  H.  Eames  is  hereby  appointed  state  geologist  for  the  term 
of  one  year,  commencing  January  1st.,  1866.  ^e  shall  be  commissioned  by  the 
governor,  and  it  shall  be  his  duty  to  continue  the  geological  survey  of  the  state, 
and  prepare  a  report  of  such  survey,  subject  to  the  provisions  of  section  2,  chap- 
ter 89,  of  the  general  laws' of  Minnesota  for  1865, 

Sec.  2,  The  following  sums  of  money  are  hereby  appropriated  out  of  any 
money  in  the  state  treasury  not  otherwise  appropriated,  for  the  prosec  ition  of 
the  geological  survey  for  the  year  1866, 

For  salary  of  state  geologist,  two  thousand  dollarj,  to  be  drawn  monthly  on 
the  last  day  of  the  month. 

For  expenses  of  survey  in  mining  districts  and  experiments  on  ores,  and  all 
incidental  expenses  of  work,  shall  not  exceed  three  thousand  dollars,  to  be 
drawn  upon  the  satisfactory  vouchers  of  the  state  geologist,  and  accounts  of  ex- 
penditure to  be  furnished  by  him  to  the  state  auditor. 

Sec.  3.  The  state  geologist  shall  have  his  office  in  the  capitol  building,  and 
shall  there  arrange  and  keep  a  collection  of  specimens  of  all  minerals  and  such 
other  interesting  materials,  which  he  may  find  m  his  explorations  of  the  state. 
Said  office  shall  be  open  to  the  public. 

Sec.  4.  The  state  geologist  shall  devote  his  time,  labor  and  exertions  exclu- 
sively for  the  benefit  of  the  state  at  large,  and  shall  afford  no  advantage  what- 
ever to  any  private  enterprise  or  speculation. 

Sec.  5.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 
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GsHBRAL  Laws  of  Minnesota,  1867,  p.  40.  To  regulate  mining  upon  the 
public  lands  of  the  United  States  within  the  State  of  Minnesota, 

Be  it  enacted  by  the  Legrislature  of  the  State  of  Minnesota. 

Section  1.  That  ail  mineral  districts  to  be  hereafter  formed  in  this  state 
shall  conform  to  the  to¥m8hip  lines  of  six  miles  square. 

Sec.  2.  That  all  mineral  claims  shall  be  made  in  person  by  the  party  claim- 
infT*  and  any  claim  not  thus  made,  is  invalid. 

Sec.  3.  That  when  a  mineral  vein  or  lode  or  lead,  containing  gold,  silver, 
cinnabar,  or  copper  is  discovered,  the  party  making  the  discovery  shall  be  en- 
titled to  two  hundred  feet  on  said  vein  or  lode  or  lead  as  a  discovery  claim,  with 
one  hundred  feet  of  land  on  either  side  of  said  vein,  lode  or  lead,  for  its  conven- 
ient workmg;  and  he  shall  also  be  entitled  to  an  a'^ditional  claim  of  two  hun- 
dred feet  on  said  vein,  lode  or  lead,  with  one  hundred  feet  of  land  on  either  side 
of  said  vein  or  lode  or  lead,  for  its  convenient  working,  according  to  the  act  of 
congress,  passed  July  26,  1866. 

Sec.  4.  That  to  receive  mineral  claims  the  person  making  them  shall 
measure  off  correctly,  the  number  of  feet  allowed  by  law  and  shall  post  up  a 
notice  of  said  claim,  of  a  substantial  nature  upon  a  stake  or  tree,  at  the  end  of 
every  two  hundred  feet,  upon  which  shall  be  written  the  name  of  the  vein,  with 
date  of  taking,  name  of  claimant,  number  of  claim  and  its  general  direction. 

Sec.  5.  That  the  claimant  shall,  within  the  three  months  from  the  time  of 
posting  up  a  notice  of  his  claim,  in  compliance  with  the  law,  sink  a  shaft  on  said 
claim  three  feet  deep  by  five  feet  square,  and  shall  take  from  the  bottom  of  the 
sha  t  so  sunk,  specimens  of  the  rock,  properly  labelled,  with  the  name  of  the 
vein,  name  of  claim  and  name  of  claimant,  thereon,  number  of  claim,  east  or 
west,  with  a  correct  description  of  said  claim,  and  file  with  the  register  of  deeds 
of  the  county  in  which  the  mineral  district  is  situated,  and  the  register  of  deeds* 
after  being  satisfied  that  the  said  claimant  has  complied  with  the  requirements 
of  the  law,  and  that  he  has  not  exceeded  the  two  hundred  feet,  shall  issue  to  said 
claimant  and  record  the  same,  a  certificate  with  description  of  claim,  that  said 
claim  has  been  properly  secured  under  the  provisions  of  the  law. 

Sec.  6.  That  in  case  the  claimant  fails  to  sink  a  shaft  three  feet  deep  by  five 
feet  square,  within  the  three  months  specified,  then  he  shall  forfeit  all  right  to 
the  claim,  and  any  other  party  can  come  in  and  take  possession. 

Sec.  7.  That  whenever  any  citizen  of  the  United  States  or  those  who  have 
declared  their  intentions  to  become  citizens,  shall  have  complied  with  the  pro- 
visions hf^retofore  set  forth,  then  they  shall  have  rightful  possessions  of  all 
claims  made  under  and  by  viriae  of  this  act  for  the  space  of  one  year  from  the 
date  of  the  claim  made,  then  all  right  and  title  to  said  claim  shall  be  forfeited 
and  another  claimant  maj  come  in  and  take  possession  and  secure  a  title  under 
the  law. 

Sec.  8.  That  any  person  found  tearing  or  mutilating  any  notice  posted  on 
any  mineral  claim  in  this  state,  shall  be  subject  to  arrest  and  imprisonment  and 
on  conviction,  shall  be  fined  not  less  than  $50  nor  more  than  $500. 

Sec.  9.  That  the  term  ^'mineral  claim,'*  as  used  in  the  preceding  sections, 
•hall  embrace  all  water  rights,  ditches,  flumes,  timber  claimed,  or  other  interest 
appnrtenant,  necessary  or  auxiliary  to  a  mine  or  mining  claim  or  the  working 
thereon. 
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Sec.  10.  That  the  fees  of  the  resrister  of  deeds  shall  be  as  follows:  Record- 
ing claim  $1.00;  transfer  of  claim  25  cents  for  each  folio  of  one  hundred  words, 
and  25  cents  for  each  certificate. 

Sec.  U.  That  it  shall  be  netessary  to  place  in  the  hands  of  the  register  of 
deeds  a  descriiition  of  each  claim  for  record,  within  thirty  days  from  the  date  of 
taking. 

Sec.  12.  That  in  case  any  mineral  district  in  this  state  is  located  in  an  un- 
organized coonty,  the  claim  shall  be  recorded  in  the  organized  county  to  whidi 
such  unorganized  county  has  been  attached  for  judicial  purposes,  and  the  regis- 
ter of  deeds  of  said  organized  county,  shall  perform  the  duties  and  receive  the 
fees  as  provided  by  law. 

Sec.  13.  That  it  shall  be  the  duty  of  all  registers  of  deeds  in  counties  where- 
mineral  claims  are  filed,  to  make  a  report, every  three  months  to  the  secretary 
of  state  of  the  number  of  claims  taken,  number  of  shafts  sunk,  and  the  general 
condition  of  the  mines. 

Sec.  14.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  pas- 
sage. 

Approved  March  6,  1867. 


General  Lawb,  1872,  p.  86.  An  Act  to  provide  for  a  geological  and  natural 
kietory  survey  of  the  state  and  entrust  the  same  to  the  University  of  Minnesota^ 

Be  it  enacted  by  the  Legislature  of  the  Slate  of  Minnesota. 

Section  1.  It  shall  be  the  duty  of  the  board  of  regents  of  the  University  of 
Minnesota  to  cause  to  be  begun  as  soon  as  may  be  practicable,  and  to  cany  on  a 
thorough  geological  and  natural  history  survey  of  the  state. 

Sec.  2.  The  geological  survey  shall  be  carried  on  with  a  view  to  a  complete^ 
account  of  the  mineral  kingdom  as  represented  in  the  state,  including  the  num- 
ber, order,  dip,  and  magnitude  of  the  geological  strata,  their  richness  in  ores, 
coals,  clays,  peats,  salines  and  mineral  waters,  marls,  cements,  building  stones, 
and  other  useful  materials,  the  value  of  said  substances  for  economical  purpoees 
and  their  accessibility;  also  an  accurate  chemical  analysis  of  the  various  rocks, 
soilf,  ores,  clays,  peats,  marls  and  other  mineral  substances,  of  which  complete 
and  exact  record  shall  be  made. 

Sec.  3.  The  natural  history  survey  shall  include,  first,  an  examinationfof  the- 
vegetable  productions  of  the  state,  embracing  all  trees,  shrubs,  herbs  and 
grasses,  native  or  naturalized  in  the  state;  second,  a  complete  and  scientific 
account  of  the  animal  kingdom  as  properly  represented  in  the  state,  including 
all  mammalia,  fishes,  reptiles,  birds  and  insects. 

Sec.  4.  The  said  surveys  and  examinations  shall  be  made  in  the  manner 
and  order  following:  first,  the  geological  survey  proper,  together  with  the  nec- 
essary and  implied  mineralogical  investigations,  all  of  which  shall  be  under- 
taken so  soon  as  may  be  practicable,  and  be  carried  forward  with  such  expedi- 
tion as  may  be  consistent  with  economy  and  thoroughness;  second,  the  botani- 
cal examinations;  third,  zoological  investigations;  provided f  however,  that 
whenever  said  board  of  regents  may  find  it  economical  to  prosecute  different 
portions  of  the  surveys  in  coojunction,  or  that  the  public  interest  demands  it,. 
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they  may,  in  their  discretion,  depart  from  the  above  preecribed  order.  And  in  the 
employment  of  assistants  in  the  said  surveys  the  said  board  of  regfents  shall  at 
all  times  give  the  preference  to  the  students  and  gradoatea  of  the  University  of 
Minnesota,  provided  the  same  be  well  qualified  for  the  duties*. 

Skc.  5.  The  said  board  of  regents  shall  also  cause  to  be  collected  and  tabu- 
lated such  meterological  statistics  as  may  be  needed  to  account  for  the  varieties 
of  climate  in  the  different  parts  of  the  state,  ^  also  to  cause  to  be  ascertained 
[by]  barometrical  observations  or  other  appropriate  means  the  relative  eleva- 
tions and  depressions  of  the  different  parts  of  the  state;  and  also  on  or  before 
the  completion  of  the  said  surveys,  to  cause  to  be  compiled  irom  euch  actual  sur- 
veys and  measurements  as  may  be  necessary,  an  accurate  map  of  the  state,  which 
map  when  approved  by  the  governor,  shall  be  the  official  map  of  the  state. 

Svc.  6.  It  shall  be  the  duty  of  the  said  board  of  regents  to  cause  proper 
specimens,  skillfully  prepared,  secured  and  labelled,  of  all  rocks,  soils,  ores, 
coals,  fossils,  cements,  building  stones,  plants,  woods,  skins  and  skeletons  of 
animals,! birds,  insects  and  fishes,  and  other  mineral,  vegetable  and  animal 
substances  and  oiganisms  discovered  or  examined  in  the  course  of  said  surveys, 
to  be  preserved  for  public  inspection  free  of  cost,  in  the  University  of  Mmnesota,. 
in  rooms  convenient  of  access,  and  properly  warmed  and  lighted,  ventilated 
and  furnished,  and  in  charge  of  a  proper  scientific  curator;  and  they  shall  also* 
wh*?never  the  same  may  be  practicable,  cause  duplicates  in  reasonable  numbers 
and  quantities  of  the  above  named  specimens,  to  be  collected  and  preserved  for 
the  purpose  of  exchanges  with  other  state  universities  and  scientific  institutions, 
of  which  the  Smithsonian  Institute  at  Washington  shall  have  the  preference. 

Sec,  7.  The  said  board  of  regents  shall  cause  a  geological  map  of  the  state  to 
be  made,  as  soon  as  may  be  practicable,  upon  which,  by  colors,  and  other  appro- 
priate means  and  devices,  the  various  geological  formations  shall  be  represented. 

Sbc.  8.  It  shall  be  the  duty  of  the  said  board  of  regent?,  through  their  presi-* 
dent  to  make,  on  or  before  the  second  Tuesday  of  December  in  each  and  every 
year,  a  report  showing  the  progress  of  the  said  surveys,  accompanied  by  such 
maps,  drawings,  and  specifications  as  may  be  necessary  and  proper  to  exemplify 
the  same  to  the  governor,  who  shall  lay  (he  same  before  the  legislature;  and 
the  said  board  of  regents  upon  the  completion  of  any  separate  portion  of  tho 
said  surveys  shall  cause  to  be  prepared  a  memoir  or  final  report,  which  shall 
embody  in  a  convenient  manner  all  useful  and  important  information  accumu- 
lated in  the  course  of  the  investigation  of  the  peculiar  department  or  portion, 
which  report  or  memoir  shall  likewise  be  communicated  through  the  governor 
to  the  legislature. 

Sac.'  9.    To  carry  out  the  provisions  of  this  act  the  sura  of  one  thousand  dol- 
ars  per  annum  is  hereby  [appropriated  to  be  drawn  and  expended  by  the  [said] 
board  of  regents  of  the  University  of  Minnesota. 

Ssc.  10.    This  act  phall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  1,  1872. 
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Gensbal  Laws,  1873,  p.  255.  An  Act  to  aid  the  geologieal  and  natural  his- 
tory 9urvey  of  the  state  anito  amend  chapter  thirty -three  of  the  general  lawsf 
approved  March  Jir8i\iighteen  hundred  and  eeventy-two,  authorizing  such  survey. 

Be  it  enacted  by  the  Legislatore  of  the  State  of  Minnesota. 

Section  1.  The  state  lands  known  as  '*8tate  salt  lands/'  donated  by  the 
general  government  to  aid  in  the  development  of  the  brines  of  the  State  of  Mm- 
nesota,  shall  be  transferred  to  the  custody  and  oontrol  of  the  board  of  regents  of 
the  University  of  Minnesota.  By  said  board  of  regents  these  lands  may  be  sold 
in  such  manner,  or  in  such  amounts  as  they  may  see  fit,  the  proceeds  thereof 
being  held  in  trust  by  them,  and  only  disbursed  in  accordance  with  the  law 
ordering  a  geological  and  natural  history  survey  of  the  state. 

Sec.  2.  It  shall  be  the  duty  of  said  board  of  regents,  as  soon  as  practicable, 
to  cause  a  full  and  scientific  Investigation  and  report  of  the  salt  springs  of  the 
state,  with  a  view  to  the  early  development  of  such  brine  deposits  as  may  exist 
within  the  state. 

Sec.  3.  The  board  of  regents  of  the  University  of  Minnesota,  shaU  cause  the 
immediate  survey  and  investigation  of  the  peat  deposits  of  the  state  of  Minne- 
sota, accompanied  by  such  tests  and  chemical  examinations  as  may  be  necessary 
to  show  their  economical  value,  and  their  usefulness  for  the  purpose  of  common 
fuel,  a  full  report  thereon  to  be  presented  to  the  legislature  as  soon  as  practi- 
cable. 

Sec.  4.  A  sum  of  two  thousand  dollars  is  hereby  appropriated  annually  (in 
lieu  of  one  thousand  dollars)  for  the  purposes  of  the  geological  and  natural  his- 
tory survey,  until  such  time  as  the  proceeds  of  the  sales  of  the  salt  lands  shall 
equal  that  amount,  when  such  annual  appropriation  shall  cease. 

Sec.  5.  The  sum  of  five  hundred  dollars  is  hereby  appropriated  for  the  pur- 
chase of  apparatus  and  chemicals  for  the  use  of  the  geological  and  natural  his- 
tory survey,  the  same  to  be  expended  by  order  of  the  board  of  regents  of  the 

University  of  Minnesota. 

Sec.  6.    It  shall  be  the  duty  of  the  board  of  regents  of  the  University  of 
Minnesota,  to  cause  duplicate  geological  specimens  to  be  collected  and  to  fur- 
nish to  each  of  the  three  normal  schools,  suites  of  such  specimens,  after  the  Uni- 

rsity  collection  has  become  complete. 

Sec.  7 .  When  the  geological  and  natural  history  survey  of  the  state  shall  have 
been  completed,  the  final  report  on  the  same  by  the  said  board  of  regents  shall 
give  a  full  statement  of  the  sales  of  salt  lands  hereby  given  into  the  custody  and 
cont  ol  of  the  t>oard  of  regents  of  the  University  of  Minnesota,  together  with  the 
amount  of  money,  received  therefrom,  and  of  the  balances,  if  any  left  in  the 
hands  of  the  said  board  of  regents. 

Sec.  8.    This  act  shall  take  effect  and  be  in  fore 3  from  and  after  its  passage- 

Approved  March  10, 1873. 
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Gbitxral  L4.W8,  1876,  p.  44-46.  An  act  to  authorize  the  formation  of  cor- 
porations for  mining  and  smelting  ores,  and  for  manufacturing  iron,  copper  and 
other  metals. 

Be  it  eoacted  by  the  Legrislature  of  the  State  of  Minnesota. 

Sbction  1.  Any  number  of  persons  not  less  than  three,  desiring  to  form  a 
corporation  for  the  purpose  of  mining  or  smelting  ores  or  minerals,  or  for  both 
porposes,  or  for  the  purpose  of  manufacturing  iron,  steel,  copper,  or  other 
metals,  may  do  so  upon  complying  with  the  provisions  of  this  act;  and  any  cor- 
poration so  formed  shall  be  entitled  to  the  rights  and  privileges  and  be  subject 
to  the  duties  and  obligations  herein  prescribed  and  shall  have  perpetual  sue* 
cession. 

Sec.  2.  Such  persons  shall  sign  and  severally  acknowledge  articles  of  incor- 
poration,  which  shall  declare  that  they  do  thereby  associate  together  and  agree 
upon  said  articles,  for  the  purpose  of  forming  a  corporation  under  the  provisions 
of  this  act;  and  which  ^gdd  articles  shall  also  contain. 

First.  The  name  of  the  corporation,  which  shall  not  be  the  same  as  that  pre- 
viously assumed  by  any  other  corporation  in  this  state. 

Second.  The  general  nature  of  the  business  to  be  carried  on,  and  the  place  of 
the  principal  office  or  headquarters  of  the  company. 

Third.  The  names  and  places  of  residence  of  the  persons  so  associating  to 
form  such  corporation. 

Fourth.    The  amount  of  the  capital  stock  of  said  corporation. 

Skc.  3.  Such  articles  shall  be  executed  in  duplicate,  one  of  which  shall  be 
deposited  for  record  in  the  office  of  the  register  of  deeds  of  the  county  where 
said  company  shall  establish  its  principal  office,  and  the  other  with  the  secretary 
of  state;  and  upon  being  so  deposited,  said  corporation  shall  be  deemed  to  exist 
under  this  act  for  the  purposes  specified  in  said  articles,  as  a  manufacturing  and 
mechanical  corporation,  under  the  constitution  and  laws  of  this  state,  and  may 
sue  and  be  sued  in  the  corporate  name,  and  in  such  corporate  name  may  con- 
tract and  be  contracted  with,  and  transact  and  carry  on  the  business  mentioned 
in  said  articles, and  may  purchase,  acquire,  hold,  use,  sell  transfer,convey,  rent  and 
lease  all  such  real  and  personal  property  and  effects  as  may  be  necessary  or 
convenient  for  the  purposes  of  said  corporation.  A  certified  copy  of  said  articles 
from  the  s^d  register  of  deeds,  or  from  the  secretary  of  state,  shall  be  evidence 
in  all  courts  of  such  corporation. 

Sec.  4.  The  amount  of  capital  stock  ot  any  such  corporation  shall  in  no  case 
be  less  than  ten  thousand  dollars,nor  more  than  two  million  five  hundred  thousand 
dollars,  and  shall  be  divided  into  shares  of  twenty-five  dollars  each,  and  each 
share  shall  be  entitled  to  one  vote  at  any  meeting  of  the  stockholders,  and  may 
be  represented  by  the  holder  thereof  in  person,  or  by  his  proxy,  under  written 
appointment.  The  capital  stock  may  be  increased  by  a  majority  vote  of  the 
stockholders  at  any  regular  meeting  thereof,  but  not  so  as  to  exceed  'said  maxi- 
mum amount. 

Sec.  5.  Such  corporation  may  prescribe  and  adopt  by-laws  for  the  manage- 
ment of  its  business  and  affairs,  by  a  board  of  directois,  trustees,  committee  or 
other  cf^c-iTs  or  agents,  and  provide  for  their  election  or  appointment,  and  pre- 
scribe their  duties,  and  may  require  bond  from  any  oflicer  for  the  faithful  dis- 
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charge  of  duties,  and  may  by  each  by-laws  prescribe  in  respect  to  all  matters  ap- 
pertaining to  the  business  and  affairs  of  said  corporation,  not  inconsistent  with 
the  provisions  of  this  act,  nor  the  constitution  or  laws  of  this  state.  Such  by- 
laws may  be  made,  altered  or  amended  by  the  directors,  trustees  or  committee 
clothed  with  the  general  management  of  the  affairs  of  such  corporation,  but  the 
stockholders,  at  any  regular  meeting,  may  repeal  or  alter  any  by-laws,  or  adopt 
new  ones,  and  such  action  shall  remain  binding  until  repealed  or  changed  by 
the  stockholders  themselves  at  some  regular  meeting.  Such  corporation  shall 
keep  a  record  of  all  proceedings  had  at  meetings  of  stockholders,  and  also 
of  all  proceedings  had  or  taken  by  the  board  of  directors,  trustees, 
or  committee  having  charge  of  its  affairs,  and  sunh  record  shall  be  subject  to  the 
inspection  of  all  stockholders  at  all  reasonable  times.  A  copy  of  all  by-laws, 
duly  certified,  and  all  amendments  and  alterations  of  the  same,  shall  be 
filed  for  record  with  the  register  of  deeds  where  said  articles  of  incorporation 
are  recorded,  and  also  with  the  secretary  of  state,  and  shall  not  become  opera- 
tive or  valid  until  so  filed.  Until  otherwise  [provided,  the  persons  executing 
such  articles  of  incorporation  shall  constitute  a  board  ^  directors,  with  full 
power  and  authority  to  msJce  by-laws  and  manage  the  affairs  and  business  of 
such  corporatioi. 

Sbc.  6.  The  stock  of  any  such  corporation  shall  be  deemed  personal  property 
and  may  be  issued,  sold  and  transferred  as  may  be  prescribed  by  resolution  or 
by  by-laws  of  said  corporation  or  its  managing  board,  but  no  stock  so  issued  or 
sold,  purporting  to  b3  full  paid,  shall  be  subject  to  any  further  assessment  in  the 
hands  of  the  lawful  holder  thereof,  without  his  consent.  Upon  the  issuance  of 
stocks  the  lawful  holders  thereof  shall  constitute  the  members  of  such  corpora- 
tion, and  a  majority  in  amount  thereof  may  call  a  meeting  of  the  stockholders 
at  any  time,  irrespective  of  any  by-laws,  at  the  principal  office  of  the  compauy, 
or  at  the  capital  ot  the  state,  upon  giving  thirty  days  notice  by  publication  in  a 
newspaper  published  at  the  place  of  such  oflice,  if  there  be  such  paper,  and  if 
not,  then  a  paper  published*  at  the  capital. 

Sbc.  7.  The  directors  or  managing  officers  of  any  such  corporation  may  meet 
and  transact  business  without  this  state,  as  may  also  the  stockholders,  by  by-laws 
therefor;  and  offices  may  be  established  without  this  state.  Provided,  that  an 
office  shall  always  be  mamtained  in  this  state,  where  legal  processes  may  be 
served  on  such  corporation,  and  such  service  upon  an  officer  or  director,  if  per- 
sonally made,  shall  be  deemed  personal  service  upon  the  corporation. 

Sbc.  S.  Any  corporation  organized  under  this  act  for  the  purpose  of  mining 
ore  which  has  to  be  smelted  or  otherwise  treated  to  extract  the  metal,  may  take, 
acquire,  and  hold  stock  in  another  corporation  organized  for  the  purpose  of 
smelting  or  otherwise  extracting  the  ore.  if  a  msy'ority  of  the  stock  holders  shall 
so  elect. 

Sec.  9.  Such  corporation  may  mortgage  its  property,  or  any  part  thereof, 
by  a  vote  of  a  ms^'ority  of  its  stock,  but  not  otherwise;  and  no  real  estate  of  any 
such  corporation,  or  any  interest  therein,  shall  be  sold,  leased  or  conveyed,  with- 
out the  consent  of  a  migority,  in*amount,  of  the  stockholders. 

Sec.  10.  Any  officer  of  any  corporation  organized  under  this  act,  or  any  other 
person  or  persons  who  shall  fraudulently  issue,  or  cause  to  be  issued,  any  stock, 
scrip  or  evidence  of  debt  of  such  corporation,  or  who  shall  sell,  or  offer  for  sale, 
hypothecate  or  otherwise  dispose  of  any  such  stock,  scrip  or  other  evidence  of 


STATE  GEOLOGIST.  207 

<[ebi  knowing  the  same  to  be  so  fraudulently  issued  shall  be  deemed  guilty  of 
felony,  and  on  conviction  thereof,  shall  be  imprisoned  in  the  state  prison  not 
more  than  ten  nor  less  than  one  year. 

Sec.  11.  This  act  may  be  altered  or  amended  at  the  pleasure  of  the  legisla- 
«ire,  but  not  so  as  to  divest  or  impair  any  right  of  property  acquired  under  the 
«ame. 

Sec.  12.    This  act  shall  tnke  effect  and  be  in  force  from  and  after  its  passage. 

Approved  February  24,  1876. 


Gbkeral  Laws,  1881.   An  Act  to  encourage  mining  in  this  state  by  providing 
'a  uniform  rule  for  the  taxing  of  mining  property  and  products. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  all  corporations  now  organized  or  that  may  be  hereafter 
•organized  under  the  laws  of  this  state  for  the  purpose  of  carrying  on  the  busi- 
ness of  mining,  smelting  or  refining  copper  or  iron  ores,  or  for  the  purposes  of 
mining  coal  within  the  state,  may  pay  into  the  state  treasury  annually,  on  or 
before  the  first  day  of  January  in  each  year,  in  lieu  of  all  taxes  or  assessments 
upon  the  capital  stock,  personal  property,  income  and  real  estate  of  such  corpo- 
ration, in  or  upon  which  real  estate  such  business  of  mining  may  be  carried  on, 
or  which  real  estate  is  connected  therewith  and  set  apart  for  such  business,  the 
following  amounts,  that  is  to  say:  on  and  for  each  ton  of  copper  fifty  (50)  cents; 
on  and  for  each  ton  of  iron  ore  mined  and  shipped  or  disposed  of,  one  cent  for 
each  ton;  and  for  each  ton  of  coal  mined  the  sum  of  one  cent  per  ton;  each  ton 
to  be  estimated  as  containing  two  thousand  two  hundred  and  forty  (2,240) 
pounds;  one-half  of  such  payments  to  be  credited  to  the  general  fund  of  the 
state,  and  the  other  half  credited  to  the  county  or  counties  in  which  such  mines 
•are  located. 

Sbc.  2.  That  it  shall  be  the  duty  of  each  and  every  corporation  accepting  the 
provisions  of  this  act  to  make  return  in  writing,  and  report  to  the  state  auditor, 
on  or  before  the  fifteenth  (15)  day  of  December  in  each  year,  a  true  and  full 
statement  of  each  and  every  ton  of  copper  or  iron  ore  or  coal  mined  and  sold  or 
disposed  of  during  the  year  preceding  the  date  of  such  return;  which  statement 
fihsdl  be  verified  by  the  oath  of  the  president  and  secretary  of  such  corporation. 
That  any  such  officer  who  shall  knowingly  make  or  sign  any  false  and  untrue 
statement  in  such  report  or  return,  shall  be  deemed  guilty  of  pexjury  and  on 
conviction  thereof  shall  be  punished  as  provided  in  chapter  twenty-seven  (27)  of 
of  the  general  statutes  of  1878. 

Sec  3.  That  any  corporation  now  org^anized  under  the  laws  of  this  state,  or 
that  may  hereafter  be  organized  therein  for  the  purpose  of  mining,  smelting  or 
refining  copper  or  iron  ores,  or  for  mining  coal,  may,  by  resolution  duly  adopted 
by  its  board  of  directors,  accept  all  the  provisions  of  this  act,  and  that  upon  the 
filing  of  a  certified  copy  of  such  resolution  of  acceptance  in  the  office  of  the  sec- 
retary of  state  for  this  state,  such  corporation  shall  be  bound  by  the  provisions 
of  this  act,  and  thereafter  be  entitled  to  all  the  benefits  thereof. 

Sec.  4.    This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  November  22, 1881. 
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SPECIAL  LAWS. 

(1849-75,  INCLUSIVE.) 


Mining  Companies. 

Oreat  Wrstern  Miniog  Company  of  Peonsylvania,  1870,  p.  444. 

Boston  and  Minnesota,  1856,  p.  ill ;  1866,  p.  230. 

Minnesota,  1856,  p.  248  ;  1868,  p.  400  ;  1869,  p.  357. 

North  abort*,  1857,  p.  212. 

Pittsburg  and  Minnesota,  1855,  p.  156 ;  1856,  p.  107 ;  1864,  p.  353. 

LalLe  Superior  and  Puget  Sound,  1871,  p.  368. 

Belle  Plain  Salt  Company, 

1870,  pp.  424-421;  1871,  p.  365  ;  1872,  p.  428. 

Minnesota  Salt  Company. 

1866,  p.  176  ;   1870,  p.  421. 


Special  Laws,  1855,  p.  156.  An  act  to  incorporate  the  Pittsburg  and  Min- 
nesota Mining  Company. 

Section  1.  The  corporators  and  their  powers  and  liabilities  under  this 
charter. 

Sec.  2.    Limitation  of  the  capital  stock  which  is  declared  personal  property. 

Sec  .  3.  Rights  and  privileges  to  be  eigoyed  by  the  company  and  its  power 
over  lands. 

Sec.  4.  Stock  to  be  deemed  personal  property,  and  transferable  only  on  the 
books  of  the  company. 

Sec.  5.  How  and  by  whom  the  property  of  the  corporation  shall  be  con- 
trolled. 

Sec.  6.    Of  the  time  and  manner  of  electing  director  a. 

Sec.  7.    When  this  act  shall  take  effect. 

Sbc.  8.  The  county  of  Carver  declared  organized,  and  the  election  of  officers 
authorized  until  whose  election  the  said  county  is  attached  to  Hennepin  county 
for  judicial  purposes. 

Sec.  9.    This  act  declared  a  public  act. 

Sec.  10.     Power  to  modify  and  to  amend  reserved. 

Approved  March  3,  1855. 
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Special  Laws,  1855,  p.  111.  An  Act  to  incorporate  the  Boston  and  Minne- 
sota Mining  company. 

Section  1.  Corporate  Dame,  the  Boston  &  Minnesota  Mining  company — its 
seal,  the  manner  of  electing  its  officers  and  the  establishment  of  by-laws. 

Sec.  ?.    Capital  stock  and  shares  of  the  company. 

Src.  3.    The  rights  and  privileges  to  be  enjoyed  by  the  company. 

Sec.  4.    The  stock  of  the  company  declared  personal  property. 

Sec.  5,  The  affairs  of  the  corporation  to  be  managed  and  conducted  by  a 
board  of  not  less  than  three  nor  more  than  seven  directors,  who  shall  decide  the 
manner  and  proportions  in  which  stock  shall  be  paid  in. 

Sec.  6.    Of  the  place  and  manner  of  electing  directors. 

Sec.  7.    When  this  act  shall  take  effect. 

Sec.  8.    This  act  declared  a  public  act. 

Sec.  9.    The  right  to  modify  and  amend  reserved. 

Approved  March  3,  1855. 


Special  Laws  op  Minnesota,  1856,  p.  176.    An  Act  to  incorporate  the 
Minnesota  Salt  Company, 

Section  1.    Names  of  corporators  and  name  and  style  of  company. 

Sec.  2.    Rights  and  privileges  of  corporators. 

Sec.  3.    Stock  not  to  exceed  $500,000. 

Sec.  4.    Number  and  power  of  board  of  directors. 

Sec.  5.    In  force  on  and  after  passage. 

Sec.  6.    Subject  to  legislative  alteration. 

Approved  February  20, 1856. 


Special  Laws,  1856.  An  Act  to  revive,  amend  and  continue  an  act  entitled , 
** An  Act  to  incorporate  the  Boston  and  Minnesota  Mining  Company,^''  approved 
March  30, 1855,  and  to  revive  the  corporation  thereby  created. 

Section  1.  Revives  act  of  Territorial  Assembly  relative  to  Boston  Mining 
Company. 

Sec.  2.  Amends  section  one  of  said  act,  by  naming  certain  parties  to  consti- 
tute the  corporation. 

Sec.  3.    When  act  to  take  effect. 

Approved  March  3d>  1855. 


Special  Laws,  1856,  p.  248.    An  Act  to  Incorporate  the  Minnesota  Mining 
Company, 

Section  1.    Names  of  corporators,  created  body  corporate. 
Sec.  2.    Rights  and  privileges  of  corporation. 
Sec;.  3.    Amount  of  capital  stock. 
Sbo.  4.    Affairs,  by  whom  managed. 
14 
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Sec.  5.    By-laws  to  provide  for  election. 

Sec.  6.    Sum  to  be  paid  into  the  territorial  treasury. 

Sec.  7.    To  continue  in  force  twenty  years. 

Approved  Feb.  ?5, 1856. 


Special  Laws,  1868,  p.  409.  An  act  to  amend  chapter  149,  of  the  Seeeion 
Latce  of  1856,  entitled  *'An  Act  to  Incorporate  the  Minnesota  Mining  Company, 

Section  1.  Board  of  Incorporators,  name  and  style  of  said  company  to  be 
Minnesota  Mining  Ck>mpany. 

Sec.  2.    To  enjoy  all  rights  and  privileges  incident  to  a  mining  corporation. 

Sec.  8.  Capital  stock  not  to  exceed  one  milhon  dollars  in  one  hundred  dollar 
shares. 

Sec.  4.    Property  to  be  managed  by  a  board  of  directors  elected  annually. 

Sec.  5.  Date  and  place  of  elections,  second  Monday  in  March,  in  Minne- 
apolis. 


Sec.  7.  President,  etc.,  to  be  chosen  by  the  board  of  directors  aid  all  certi- 
ficates of  stock  or  shares  to  be  signed  by  president  and  countersigned  by  secre- 
tary under  seal  of  the  company. 

Sec.  8.  Act  to  be  in  force  fifty  years,  but  may  be  amended  by  the  legislature 
after  ten  years. 

Sbc.  II.  Books  for  subscription  to  be  opened  in  Minneapolis  on  the  second 
Monday  of  March,  1868. 

Sec.  III.    Act  to  be  in  force  from  and  after  its  passage. 

Approved  March  5,  1868. 


Special  Laws,  1868,  p.  357.  An  Act  tit  amend  Section  one,  of  chapter  one 
hundred  and  seventeen,  of  the  Sfoeiol  Laws  of  the  if  ear  1868,  relating  to  the 
Minnesota  Mining  Companif. 

Sec.  1.  Name  changed  to  **Bumt  Rock  Mming  Company"'  and  vested  with 
the  usual  obligations  and  privileges. 

Approved  March  3,1869. 


Special  Laws,  1870,  p.  421.  An  Act  to  aid  the  BeVe  Plaine  Salt  Com- 
pany in  the  development  of  Salt  Springs  at  Belle  Plaine. 

Sec.  1.    Grant  of  six  sections  of  land  to. 

Sec.  2.  Expenditure  of  the  amount  of  $1600  entitles  the  company  to  one 
section  of  land  till  six  such  amounts  have  been  expended. 

Sec.  3.  Such  lands  not  to  be  sold  by  the  company  for  less  than  $2.50  per 
acre;  such  rates  to  be  reported  to  the  governor.  The  company  to  be  liable  to 
the  Btxte  for  all  money  so  procured  not  iuvcsted  in  carrying  on  business. 
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Sbc.  4.  A  duty  of  one  cent  per  bushel  of  manafactured  salt,  Ull  an  aggre- 
gate snm  shall  have  been  so  paid  equal  to  the  value  of  such  lands  received  at 
$2.50  per  acre. 

Sbc.  5.  The  state  reserves  the  right  to  impose  any  duty  upon  the  product  of 
salt  springs,  which  may  be  discovered  upon  such  lands  granted. 

Sbc.  6.  Any  authorized  officer  may  administer  the  necessary  affidavits  or 
oaths. 

Sbc.  7.    To  be  in  effect  from  and  after  its  passage. 

Approved  Feb.  28,  1870. 


Spbcial  Laws.  1870,  p.  424.    An  act  to  amend  the  above  act, 

Sbc  1.    Amends  Sec.  5  of  Chap.  114  special  lawd  of  1870.     All  liabilities  and 
obligations  to  the  state  which  the  said  company  shall  be  under  or  may  assume 
shall  attach  to  assigns  or  representatives  in  case  of  sale  or  transfer. 

Approved  March  4, 1870. 


Spbcial  Laws,  1870,  p.  444.  An  Act  authorizing  the  Great  Wettern  Mining 
Company  of  the  State  of  Pennsylmnia,  to  transact  businese  in  this  state, 

Sbction  I,  Said  company  authorized  to  purchase  and  hold  real  estate  neces- 
sary to  carry  on  the  business  of  mining  in  this  state. 

Sbc.  2.  To  appoint  a  resident  agent  in  this  state  at  Thompson  City,  upon 
whom  service  of  process  may  be  made. 

Sbc.  3.    To  be  in  force  from  and  after  its  passage. 

Approved  March  1, 1870. 


Special  Laws,  1871,  p.  868.  An  Act  to  further  aid  the  Belle  Plaine  Salt 
Company  in  the  development  of  salt  springs  at  Belle  Plaine, 

Sbction  1.  Six  additional  sections  of  ''salt  lands'*  upon  the  same  conditions 
as  above,  provided  that  the  favorable  opinion  of  some  competent  geologist,  to 
be  appointed  by  the  governor,  shall  be  secured. 

Sbc.  2.    To  be  in  force  from  and  after  its  passage. 

Approved  March  6, 1871. 


Spbcial  Laws,  1871,  p.  365.    An  Act  authorizing  the  Lake  Superior  and 
Puget  Sound  Company  of  the  State  of  Maitie  to  transact  business  in  this  State, 

Such  powers  are  granted  as  are  necessary  for  the  purpose  of  carrying  on  its 
bosiness. 
An  agent  to  be  appointed  at  Crow  Wing. 
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Special  Laws,  1882,  p.  428.  An  Act  granting  to  the  Belle  Plaine  salt  com- 
vany  land  %n  aid  of  the  work  of  said  eompang. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota. 

Section  1.  That  six  sections  of  the  ''salt  lands**  of  the  state  are  hereby 
f^ranted  to  the  Belle  Plaine  salt  company,  for  the  purpose  of  aiding^  the  same  in 
the  continuance  of  its  work,  upon  the  terms  and  conditions  hereinafter  named. 

Sec.  2.  Whenever  the  said  company  shall  have  bored  to  the  depth  of  two 
hundred  feet  below  the  bottom  of  the  present  bore  or  well,  the  said  company 
shall  be  entitled  to  a  conveyance  of  two  sections  of  said  land,  and  whenever  said 
company  shall  have  bored  to  the  further  depth  of  two  hundred  feet,  or  four  hun- 
dred feet  from  the  bottom  of  \\a  present  bore  or  well,  the  said  company  shall  be 
entitled  to  a  conveyance  of  two  additional  sections  of  said  land,  and  whenever 
the  said  company  shall  have  [bored  to  the  depth  of  five  hundred  feet  from  the 
bottom  of  the  present  bore,  the  said  company  shall  be  entitled  to  a  conveyance  of 
of  the  other  two  sections  of  said  land.  Upon  proof  satisfactory  to  the  cpvemor 
that  said  company  has  fulfilled  the  terms  and  conditions  entitlinflr  the  same  to 
any  installment  of  said  lands,  the  governor  shall  certify  that  fact  to  the  state 
auditor,  and  upon  filing  such  certificate  together  with  a  certificate  signed  by 
the  president  and  secretary  of  said  company,  that  the  lands  described  therein 
have  been  selected  bv  the  said  company  under  the  grant  made  by  this  act,  in 
the  office  of  the  state  auditor,  he  shall  receive  and  record  the  same,  and  there- 
upon the  title  to  the  lands  so  selected  shall  vest  in  the  said  company,  which  shall 
thereby  become  and  be  the  owner  thereof  in  fee. 

Provided^  however.  That  in  making  the  said  selections  of  said  lands  the  paid 
company  shall  not  be  allowed  to  select  the  whole  or  any  part  of  any  section  of 
land  on  which  any  of  the  salt  springj  selected  by  the  state  is  located,  or  more 
than  three  sections  selected  and  located  by  the  state  as  applicable  or  appurten- 
ant to  any  one  spring. 

Sec.  3.  Should  the  said  company  get  through  the  rock  at  less  than  five  hun- 
dred feet  below  the  bottom  of  the  present  well,  and  there  find  salt  deposits  of 
sufficient  strength  to  1)e  profitably  worked,  and  should  cease  boring  therefor, 
and  that  fact  be  proven  to  the  satisfactio  i  of  the  governor,  the  said  company 
sh  lit  receive  a  pro  rata  proportion  of  the  said  lands — upon  such  proof  the  gov- 
ernor shall  ^certify  the,  fact  to  the  state  auditor,  which  certificate,  with  a 
certificate  of  the  said  company,  filed  and  recorded  in  the  office  of  the  state  audi- 
tor as  aforesaid,  shall  vest  the  title  of  the  lands  so  [selected  in  said  company  as 
herein  before  provided. 

Sec.  4.    This^act  shall  take  Effect  and  be  in  force  from  and  after  its  passage. 

ApprovodrFebruary29,  1872. 
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REPORT. 


I. 


SUMMARY  STATEMENT. 


The  greater  portion  of  the  time  daring  the  year  has  been  given 
both  by  Mr.  Upham  and  myself  to  the  final  revision  of  manuscript 
for  the  printers,  and  the  reading  of  proofs,  the  preparation  of  maps* 
plates  and  other  illustrations,  and  the  proofs  of  the  same,  intended 
for  the  final  report.  At  the  present  time  the  following  county 
maps  have  been  drawn,  lithographed  and  printed,  showing  the 
geology  and  surface  features,  and  the  lines  of  equal  elevation  above 
the  sea,  viz :  Houston,  Winona,  Fillmore,  Olmsted,  Mower, 
Dodge,  Freeborn,  Waseca,  Steele,  Blue  Earth,  Faribault,  Waton- 
wan, Martin,  Cottonwood,  Jackson,  Murray,  Nobles,  Pipestone, 
Bock,  Lincoln,  Lyon,  Yellow  Medicine,  Redwood,  Brown,  Nicollet, 
Le  Sueur,  Wabasha,  Scott,  Carver,  Wright,  Lac  qui  Parle  and 
Big  Stone.  The  counties  of  Goodhue,  Rice  and  Dakota,  and  several 
others,  are  in  course  of  preparation,  and  sufficient  examination  has 
been  made  in  nearly  all  the  state  as  far  north  as  Braiuerd,  for 
mapping  and  reporting  in  the  same  manner.  In  the  northern  half 
of  the  state,  also,  much  information  has  been  obtained.  Considera- 
ble more  work,  however,  must  be  done  in  that  portion  north  of  the 
parallel  of  Brainerd.  where  the  difficulties  of  travel  increase,  and  at 
the  same  time  the  geology  becomes  more  difficult  and  more  interest- 
ing.   Shonld  the  survey  continue  according  to  the  present  design. 
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the  system  of  mapping?,  and  of  description  now  being  carried  on, 
could  be  extended  over  the  rest  of  the  state  with  the  present  force 
in  about  two  years.  But  as  the  printing  of  work  already  prepared, 
and  the  preparation  of  maps  and  manuscript  for  future  publication, 
require  much  time,  the  completion  of  the  survey  cannot  be  looked 
for  before  the  close  of  the  fourth  year  from  this  date.  In  addition 
to  this,  other  matters  demanded  by  the  law  of  the  survey  are  very 
important,  but  have  been  kept  in  abeyance  pending  the  completion 
of  the  strictly  geological  portion.  This  will  require  further  time 
and  other  workmen.  It  is  to  be  hoped  that  the  regents  will  always 
be  able  to  make  an  annual  increment  to  the  scientific  knowledge 
of  the  state,  in  some  of  the  departments  of  investigation  covered  by 
the  law  of  the  survey,  and  that  the  annual  reports  will  successively 
become  more  and  more  valuable  as  they  become  more  numerous. 

Dr.  P.  L.  Hatch,  who  has  charge  of  the  investigations  in  the 
ornithology  of  the  state,  has  signified  his  intention  to  render  hi» 
final  report  on  the  same  by  or  before  the  spring  of  1885. 

Mr.  G.  L,  Herrick  has  been  given  the  mammalogy  of  the 
state,  with  a  view  to  the  collection  of  skins  and  skeletons  for  the 
museum,  and  the  preparation  of  a  final  report  on  the  same  for  pub- 
lication  in  about  two  years. 

The  only  field-work  done  in  1883,  was  that  performed  by  myself 
in  Dakota  and  Rice  counties,  including,  however,  further  sup- 
plementary observations  in  Mower  and  Olmsted  counties,  and  a 
visit  to  some  of  the  localities  of  red  quartzyte  in  the  southwestern 
part  of  the  state. 

Additional  cases  will  soon  be  placed  in  the  south  room  of  the 
museum,  intended  for  the  reception  of  the  collections  of  Dr.  H.  C» 
Hovey,  representing  the  stalactitic  deposits  of  caves.  This  valua- 
ble collection  has  kindly  been  loaned  to  the  University,  on  deposit, 
with  the  only  condition  that  it  shall  be  well  kept. 

Further  additions  have  been  made  to  the  specimens  belonging  to 
the  general  museum,  through  the  agency  of  the  survey,  and  by 
donation  by  the  following  individuals:  W.  H.  Scofield,  of  Cannon 
Falls,  and  James  B.  Alexander,  of  Minneapolis,  and  by  several 
others. 

These  are  all  enumerated  in  the  accompanying  list  of  accessions. 
Exchanges  have  been  made  with  A.  S.  Tiffany,  of  Davenport,  Iowa, 
and  John  Eyerman,  of  Carbondale,  Pennsylvania. 

The  final  paper  of  Mr.  Herrick  on  a  portion  of  the  Crustacea  of 
Minnesota  is  presented  in  this  report,  illustrated  by  a  number  of 
octavo  plates. 
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The  intent  of  the  circular  issued  in  1876*  respecting  the  botany 
of  the  state  has  been  kept  in  mind.  Several  correspondents  have 
contribcited  both  information  for  a  catalogue  of  the  species  of 
the  state,  and  specimens  for  the  University  herbarium.  During  the 
past  two  years  Mr.  Upham  has  been  engaged,  casually,  in  the 
preparation  of  such  a  catalogue.  There  has  been  considerable 
request  for  a  more  complete  listing,  and  a  more  full  account  of  the 
distribution  of  the  plants  of  the  state,  than  that  of  Dr.  I.  A.  Lap- 
ham,  published  by  the  Minnesota  Horticultural  Society  in  1875. 
The  very  complete  catalogue,  prepared  by  Mr.  XJpham,  is  herewith 
transmitted  as  a  part  of  this  report.  It  includes  and  classifies  all 
reliable  information  on  the  botany  of  the  state  that  is  now  in  the 
possession  of  the  survey,  and  will  serve  as  a  more  useful  guide  to 
students  and  others  in  the  future  study  of  species  and  their  distri- 
bution in  Minnesota,  than  anything  hitherto  published. 


^See  the  fliUi  annual  report,  p.  64. 


II. 


PALEONTOLOGY, 


(a) 

A  NEW  TRILOBITE. 

In  the  registration  of  specimens  lying  in  the  university  building  m  1873,  a  lot 
of  miscellaneous  rocks,  minerals  and  fossils  was  found  that  had  been  presented 
by  the  late  Dr.  Stoneman»  of  Minneapolis.  The  fossils  and  rocks  were  evidently 
from  the  Trenton  at  Minneapolis;  but  as  there  were  no  certain  records  respect- 
ing them,  they  were  all  entered  in  the  register,  and  finally  published,  with  the 
note  "records  doubtful. '*  (Fifth  annual  report y  p.  201.)  A  skb  of  fossiliferous 
limestone  (Mus.  reg.  number  90)  was  thus  referred  to  the  Trenton.  In  the  sixth 
annual  report  a  fossil  tnlobite,  contained  on  this  limestone,  was  reported  after  a 
casual  examination  as  Asaphus  eztans,  of  Hall  (loc,  eit.  p.  161),  with  the  remark 
that  it  "  has  a  tuberculated  surface  instead  of  lamellose.'* 

In  March,  1879,  at  the  request  of  Lieut.  A.  W.  Vogdes  this  specimen  was  sent 
to  him,  and  he  kindly  returned  the  specimen  with  the  following  description,  as 
a  new  species,  naming  it  in  honor  of  Dr.  Stoneman. 

Batliyurus  Stoneinaniiy  Vogdes. 

Description. — The  pygidium  is  semi-elliptical,  strongly  convex, 
and  the  width  a  little  greater  than  the  length.  The  anterior  mar- 
gins are  rounded,  and  the  outer  margins  bordered  by  a  well-defined 
convex  limb.  The  axis  is  greatly  elevated  above  the  sides,  and 
tapers  toward  the  posterior  margin,  terminating  on  the  limb.  The 
axis  is  marked  with  six  rings,  the  first  three  being  well-defined, 
and  the  others  not  so  prominently  marked.  The  dorsal  furrows 
are  deep  and  well-defined.  The  lateral  lobes  are  convex  and  have 
five  pleur®,  each  being  separated  by  deep  furrows.  The  pleurae 
are  bent  downward  and  backward,  and  arise  from  the  second,  third, 
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fourth  and  fifth  axial  rings.  They  all  terminate  upon  the  inside 
fdrrow  which  outlines  the  limb.  The  points  of  termination  of  the 
anterior  pleuree  are  on  a  line  with  the  fifth  axial  ring.  The  entire 
pygidinm  is  bordered  by  a  convex  limb  which  runs  &om  the  fulcral 
points  around  it.  This  limb  has  an  inside  farrow  which  runs  be- 
tween the  termination  of  the  axis  and  the  limb,  and  also  an  exte- 
rior furrow. 

The  surface  of  the  upper  dorsal  shell  is  tuberculated. 

Locality  and  geohgkal  position.  The  Trenton  group,  probably 
at  Minneapolis,  Minn.  Presented  to  the  general  museum  by 
Dr.  Stoneman. 

This  species  approaches  B.  senectus,  Billings,  which  has  six 
axial  rings  and  four  pleurae.  Our  species  is,  however,  much  larger, 
and  has  a  greater  member  of  pleurae.  The  inside  marginal  furrow 
in  the  former  species  does  not  extend  all  around  the  pygidium,  but 
ends  abruptly  at  the  end  of  the  axis.  Billings*  species  comes  from 
the  Potsdam  group,  and  ours  from  a  different  geological  position. 
Our  species  has  certain  affinities  with  B.  extans.  Hall.  The  most 
prominent  points  of  difference  between  the  former  and  that  described 
by  Prof.  Hall  is  that  the  axis  is  more  elevated,  and  does  not  term- 
inate so  abruptly  behind  in  B.  Stonemanii.  The  second  dorsal 
surface  of  B.  extans  is  marked  with  fine  imbricating  lamellose  striae, 
whereas  our  species  is  tuberculated. 

There  are  three  species  of  this  genus  described,  which  appear  in 
the  Trenton  group;  viz.  B.  extans,  H.;  B.  longispinus,  Walcott; 
and  B.  spiniger,  H.  Of  all  the  species,  with  the  exception  of  the 
last  named,  the  py&^idmm  is  known,  and  differs  from  our  species. 
The  only  part  of  B.  spiniger,  H.  known  to  us  is  the  glabella,  which 
is  tuberculated;  and  there  is  reason  to  suppose  that  our  species  may 
be  the  missing  part  of  B.  spiniger;  but  it  is  doubtful. 

The  geological  range  of  the  genus  is  from  the  Potsdam  to  the 
Trenton  group. 

(b) 

THE  AGE  OF  THE  SANDROCK  AT  AUSTIN,  MOWER  COUNTY. 

On  page  360,  of  the  first  volume  of  the  final  report  of  the  survey,  the  9jg^  of 
the  aandrock  at  Austin  is  considered,  and  Prof.  H.  S.  Williams  is  referred  to  as 
authority  for  identification  of  some  fossils  from  that  rock.  In  justice  to  Prof. 
Wifiiann  the  full  text  of  his  communication  relatin^s^  to  these  fragmentary  fossils 
is  herewith  given.  If  the  horizon  of  the  Austin  rock  be  in  the  Marcellus  shale* 
the  overlying  limestones  appearinflr  in  the  Cedar  valley  near  the  state  boundary, 
and  farther  south,  probably  all  fall  into  the  Hamilton  epoch. 
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Letter  of  professor  H.  S.  Williams. 

Ithaca,  N,  Y.  Sept.  U,  1883. 
My  dear  professor: 

I  have  examined  the  fossils  which  you  sent  me  and  enquire  par* 
ticularly  about  in  your  letter  received  a  few  days  ago.  The  fossils, 
are  in  very  imperfect  condition;  and  the  identification  cannot  be 
regarded  as  anything  more  than  strongly  probable. 

I  find  in  the  lot,  No.  2699,  from  Oregson^s  mill,  these  species. 

1 .  Productella  truncata,  Hall. 

2.  A  minute  lamellibranch,  like  a  small  Ayiculopecten. 

3.  A  minute  brachiopod;  oral,  the  smooth  surface  resembling 
a  dorsal  valve  of  Ambocselia,  or  (?)  a  Nucleospira. 

The  second  lot,  No.  2698,  Cedar  valley,  Mower  county,  resembles 
lithologically  the  first,  but  the  fossils  are  distinct.    They  are: 

1.  Numerous  cavities  of  Aulopora,  or  some  allied  form. 

2.  A  small  shell  like  Atrypa  reticularis. 

3.  A  small  shell  like  Atrypa  aspera. 

i.    Gyrtina,  like  G.  Dalmani,  but  may  be  G,  Hamiltonensis. 

5.  Several  lenticular-shaped  shells  which  are  probably  Nucleo- 
spira. 

6.  A  minute  terebratuloid  shell  of  Rensselseria  type. 

7.  Trace  of  a  crinoid  stem. 

8.  Trace  of  a  minute  Orthoceras,  or  (?)  Goleolus. 

You  ask  my  opinion  of  the  horizon.  The  material  is  very  unsatis- 
factory for  basing  a  judgment  on;  but  if  the  two  lots  are  from  the 
same  horizon,  it  is  safe  to  say  that  it  is  lower  Devonian. 

Taking  the  fauna  of  No.  2698  alone,  I  see  nothing  to  prevent  its 
being  Upper  Silurian. 

If  the  two  lots  are  from  the  same  rock,  I  should  think  from  study 
of  the  fossils  that  the  horizon  is  not  higher  than  the  base  of  the 
Hamilton  period,  nor  lower  than  the  Lower  Helderberg;  and  my 
opinion  is  that  the  fauna  belongs  to  an  horizon  near  the  base  of 
the  Hamilton,  either  below  it  or  in  an  equivalent  position  to  the 
New  York  Marcellus.  The  only  really  satisfactory  fossil  is  the 
Productella  truncata;  and  if  the  brachiopods  of  No.  2698  came 
from  a  stratum  under  that  containing  No.  2699,  the  No.  2698  lot 
might  occur  anywhere  from  the  Hamilton  down  to  the  Lower  Hel- 
derberg. 

Nucleospira,  RensselsBria  type  of  terebratuloids,  Gyrtinas  and 
Atrypas  are  genera  passing  &om  Upper  Silurian  through  lower 
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and  middle  Devonian,  and  generally  do  not  mark  any  narrow  geol- 
ogical horizon. 

From  their  association,  and  the  fact  that  they  are  all  minute 
specimens,  I  should  conclude  that  it  was  a  sparse  fauna  in  unfavor- 
able conditions  of  life,  which  might  have  lived  anywhere  along  the 
Upper  Silurian  or  lower  Devonian.  But  the  Productellas  are 
peculiar  to  Devonian  and  above. 

Have  you  not  found  any  more  fossils?  I  should  think  a  careful 
search  might  bring  out  specimens  that  could  be  determined  accur- 
ately; and  it  would  be  interesting  to  have  the  means  of  determining 
the  species. 

I  wish  [  could  speak  more  definitely;  but  this  is  the  best  I  can 
do  with  the  specimens.  Possibly  this  with  the  stratigraphical 
study  may  enable  you  to  fix  the  horizon. 

With  sincere  regard, 

Henry  S.  Williams. 


(c) 

CRETACEOUS  LEAVES.    PRELIMINARY   STATEMENT  OF  DR.   LEO 

LESQUEREUX. 

The  Cretaceous  leaves  that  have  heen  obtained  in  the  state  from  the  Creta* 
ceous  strata  at  various  times  and  places,  have  been  submitted  to  Mr.  Lesque- 
reux  for  determination  and  description.  His  final  report  will  appear  sub- 
sequently, but  the  following  is  the  result  of  a  preliminary  examination  of  a  lot 
of  specimens  sent. 

Dr.  licsquereux'  preliminary  report. 

The  content  of  the  lot,  received  Jan.  14th,  1884,  is  as  follows: 

No.  2143.  From  the  north  side  of  the  Minnesota  river, 

eight  miles  below  New  Ulm,  represents  4  small 
undeterminable  fragments  of  leaves,   without 
trace  of  nervation. 
No.  2143  (A)  is  apparently  a  Proteoides. 

No.  3808  and  5163.  Ficus^  sp.  nov.    No.  5163  is  not  marked  in 

the  list;  it  is'labelled  Austin. 

No.  3911.  Laurus  NebrascensiSy  Lesq.,   1  leaf  on  three 

pieces. 
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No.  8912.  Salix  protece/olia,  Lesq. 

The  above  three  Nos.  are  from  the  north 
side  of  the  Cottonwood  river  in  Brown  county. 

No.  5155  (A).  Populus  Utigiosa,    Heer,  and  Ginnamomum 

Scheuchzeri,  Heer,  on  the  reverse. 

No,  6155  (B),  5155  (H),  5157  (B).    Magnolia  altemans,  Heer, 

No.  5155  (C).  Populus  elegans^  Lesq. 

No.  5155  (D).  "       Lancastriensis,  Lesq.,  (probably  equi- 

valent to  P.  cordifolia,  Newby). 

No.  5155  (F).  Protophyllum  crednerioides^  Lesq.  ?,  a  fragment ; 

base  of  leaf  destroyed. 

No.  5155  (G,  K).       Populites  cyclophyllus,  Lesq. 

No.  5155  (I).  2  fragments  of  superposed  leaves,  the  lower 

only  distinct,  Cinnafnopnum  Scheuchzeri^  Heer. 

No.  5155  (L,  M,  0),  Populus  litigiosa^  Heer,  3  specimens. 

No.  5165  (P).  Populus  cyclophylla^  Lesq,  a  deformed  plicate 

leaf. 

No.  5155  (Q  &  S)      2  fragments  of  the  same  leaf,  Platanus  primce^ 

vtty  Lesq.,  with  a  leaf  of  Persea?y  not  yet  satis- 
factorily determined,  upon  5155  (S). 

No.  6155  (E,  N,  R).  3  undeterminable  fragments. 

No.  5156.  CissuSy  sp.  nova;  name  not  yet  fixed. 

No.  5157  (C).  Salix  proteoejblia^  Lesq.,  with  a  branch  of  Pla- 

tanus  on  the  reverse. 

No.  5157  (A).  Andromeda  Parlatorii,  Heer. 

No.  5158.  LauruSy  sp.  uov.,  not  yet  named. 

No.  5159.  Fragment  of  undeterminable  leaf,  areolated  by 

maceration,  Ficus??, 

No.  5160.  Leaf  of  Pinus^  sp.  nov.,  not  yet  named. 

No.  5161.  No  vegetable  remains,  but  shell  or  some  animal 

organism.  The  osseous  plate  marked  by  striae 
is  2  mm.  thick.  I  have  seen  along  the  banks 
of  the  Cottonwood  river,  above  the  Cretaceous 
sandstone  bearing  leaves,  large  fragments  of 
shells  as  thick  as  the  plate  upon  5161. 

No.  115.  Sequoia^  sp.  nov.,  a  specimen  which  I  have  al- 

ready seen  here.    It  bears  the  label   Austin, 
Minn. 
As  far  as  I  can  see  now.  the  specimens  remarked  above,  36   in 

number,  represent  16  species,  of  which  4  are  new  ones.    Of  the  spe- 
cies, 10  have  been  recognized  in  the  Dakota  group  of  Kansas  and 

Nebraska,  and  two  in  the  same  Cretaceous  formation  of  Colorado- 
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The  specimens  No.  5155  A,  down  to  the  end  of  the  list  except 
No.  115,  are  all  from  the  Cottonwood  river,  aboat  3  miles  south 
of  New  nim.  They  hare  one  species  in  common  with  those  of  the 
north  side  of  the  same  river  in  Brown  county,  where-from  3  speci- 
mens only  are  sent. 

The  whole  lot  is  valuable  and  interesting.  One  quarto  plate  would 
suffice  for  the  figures^of  the  more  interesting  species  and  best  spe- 
cimens.  L.  Lesqubrexjx. 

Columbus,  0.,  Jan.  17th,  1884. 


« 


^.v 


III. 


THE  COMPARATIVE  STRENGTH  OP  MINNESOTA 
AND  NEW  ENGLAND  GRANITES.' 


By  N.  H.  WINCHELL. 


Having  had  occasion  recently  to  investigate  the  qualities  of  some 
of  the  building-stones  of  the  state  of  Minnesota,  I  found  it  neces* 
sary  to  subject  them  to  the  usual  test  of  crushing^  in  the  form  of 
two-inch  cubes,  to  learn  their  strength  under  pressure. 

Samples  were  obtained  and  dressed  to  the  required  size  by  Mr. 
William  Keating,  at  the  marble  shops  of  Messrs.  Sullivan  and 
Farnham,  in  this  city.  About  one  hundred  of  such  cubes  were 
formed,  embracing  sandstones,  limestones,  granites  and  trap  rocks. 
It  is  intended  in  this  paper  to  show  the  remarkable,  and  unexpected 
strength  exhibited  by  the  crystalline  rocks  of  the  state,  and  espe- 
cially their  superiority  in  that  respect  over  the  granites  of  New 
England. 

The  samples  as  prepared  were  carefully  chosen  to  avoid  flaws  and 
imperfections  due  to  weathering.  They  were  dressed  by  hand  with 
hammer  and  chisel  on  all  six  sides,  so  as  to  measure  two  inches  on 
all  their  edges,  the  sides  all  being  exact  squares.  They  were  sent 
to  Oen.  Oillmore,  at  Fort  Wadsworth,  Staten  Island,  where  they 
w^re  subjected  to  the  test  for  crushing-strength  in  the  same  manner 
as  many  other  granites  that  have  been  tested  and  reported  by  him 
in  his  reports  to  the  chief  of  engineers,  fro.u  other  portions  of  the 
United  States  and  particularly  from  New  England.  The  tests  were 
applied  by  Mr.  James  Cocroft,  under  the  direction  of  Qtu.  Q.  A. 

1  Read  at  the  Minneapolis  meeting  of  the  American  Ajisooiatlon  for  the  Advancement  of 
■Science.    August,  188S. 


STATS  GEOLOGIST. 


15 


Oillmore.  The  samples  were  crushed  between  steel  plates,  one  of 
each  stone  in  the  direction  of  the  schistose  structure,  and  another 
in  the  direction  across  it,  the  former  being  designated  as  on  edge 
and  the  latter  as  on  bed,  with  the  following  results: — 


Kind  of  stone. 


Dark  trap  rook, 
maislTO  melaphyr. 

Dark  trap  rock, 
from  a  dyke. 

Gray  gabbro, 
maasiye,  fine. 

fi*d,  fine  syenite. 


Had,  Quartzose 
syenite. 

Bed,  qnartzose 
syenite. 

Bed  qnartzyte. 

llassiye,  Rray 
tyenite,  qnartzose. 

Pine-grained 
gray  syenite. 

Fine-grained 
gray  syenite. 


Location  of  quarry. 


Taylor's  Falls. 
Chisago  Co. 

Tischer's  oreek. 
Near  Duluth,  St.  Louis  Co. 

Bice's  Point. 
Dulutb,  St.  Louis  Co. 

Beaver  Bay. 
Lake  Co. 

Watab. 
Benton  Co. 

Bast  St.  Cloud. 
Stierburne  Co. 

Pijpestone  City. 
Pipestone  Co. 

East  8t.  Cloud. 
Stierbume  Co. 

East  St.  Cloud. 
Sherburne  Co. 

(Probably  imperfect  sample). 
Sauk  Bapids. 

Average  of  20  samples 


Position. 


On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 


On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 


Strength  in  pounds 


of  sample. 


105,000 
105,000 

105,000 
105,000 

109,000 
105,000 

106,000 
103,000 

103,000 

est. 

103,C00 

112,000 
105,000 

111,000 
108,000 

105,000 
103,000 

112,000 
105,000 

86.000 
100,000 


per  square 
inch. 


101,800 


26,250 
26,250 

26,250 
26,250 

27,250 
26,250 

26,500 
25,750 

25,750 

est. 

25,750 

28,000 
26,250 

27,760 
27,000 

26,250 
25,760 

28,000 
26.250 

21.500 
25,200 


26,200 


In  order  to  make  a  fair  comparison,  the  resultant  average  strength 
of  the  Minnesota  samples,  crushed  between  steel  plates,  should  be 
referred  to  wooden  cushions.  Gen.  Gillmore's  experiments  indicate 
that  granite  has  a  greater  crushing  strength  between  steel  plates 
than  between  cushions  of  wood,  amounting  to  eleven  per  cent,  of 
its  strength  between  steel.  Making  such  allowance,  the  average  of 
the  Minnesota  granites  becomes: — 

Average  strength  of  20  samples  of  Minnesota  granites^  unpolished^ 
crushed  between  wooden  ctishions.  2'inch  cubes.  Pounds,  per  2- 
inch  cube,  93,272;  per  square  inch,  23,818. 

This  result  is  obtained  by  including  the  strength  of  the  samples 
both  on  edge  and  on  bed,  in  one  calculation. 

The  following  table  shows  the  same  data  for  20  New  England 
granites,  reported  by  Gen.  Gillmore,  the  most  of  them  being  on  ferf, 
or  undesignated  as  to  whether  on  bed  or  on  edge.  In  selecting 
these,  I  have  chosen  the  stronger  of  the  New  England  granites 
from  general  Gillmore^s  table,  and  in  all  cases  except  one  (in  which 
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the  strength  on  edge  is  reported  greater  than  on  bed)  I  have  chosen 
the  strength  on  bed^  when  known.  I  have  avoided  every  possible 
error  that  might  be  made  in  favor  of  the  Minnesota  granites,  and 
allowed  several  points  that  coant  in  favor  of  the  New  England 


granites. 


Tablb 

showing  the  compressive  strength  of  New  England  granites  in  2-inch 
cubes,  Bn  reported  by  Gen.  Gillmore  (Report  of  the  Chief  of  En- 
gineers, 1875,  Part  II).  In  unpolished  cubes,  on  wooden  cushion- 
blocks. 


Position. 

Strength  in  pounds 

<rf«unple.|Pe',»2{{f'» 

Blue. 

St&ten  L,  New  York. 

Fox  Island,  Me. 

Dlz  Island,  Me. 

Qulncy,  Mass. 

Qulncy,  Mass. 

North  river.  N  Y. 

Cape  Ann,  Mass. 

Mystic  river,  Conn . 

Stony  creek.  Conn. 

Fall  Biver.  Mass. 

Keene,  N.  H. 

Keene,  N.  H. 

Millstone  Pt.Conn. 

Greenwich,  Conn. 

New  London,  Conn. 

New  ixindon.  Conn. 

Vlnal  Haven,  Me. 

Vlnal  Haven,  Me. 

Westerly.  R.  1. 

On  bed 

88,250 
60,600 
60,000 
71,000 
60,000 
68,700 
60,760 
72,600 
60,000 
63,760 
41,000 
61/>00 
64,760 
46,200 
60,000 
66,700 
62,600 

y,ooo 

68,760 
69,760 

22,816 

14,876 
16.000 

Dark. 

17,750 
14,760 

Light. 

FlaxKlns. 

13,426 

On  bed 
On  bed 
On  bed 
On  bed 
On  bed 
On  bed 

14,967 
18,125 
16,000 
16,937 
10,260 
12,876 
16.187 

Porter's  rock. 

Gray. 

Gray. 

Bluish  gray. 

Bluish  gray. 

Nlan  tic  river.. 

11300 
12,600 

Niantio  river.. 

On  edge 

14,176 
13,160 

16,760 

"On  h«<l  *" 

14,687 

Westerly,  H.  I.                      On  edge 

14,987 

Average  of  20  granites 

69,786 

14J»46 

We  find  here  that  the 

Average  strength  of  20  New  England  granites^  unpolished^  crushed 
between  wooden  cushions  in  2-inch  cubes^  is,  in  pounds,  per  2-inch 
cube,  59,785;  per  square  inch,  14,946. 

This  shows  that  the  arerage  strength  of  the  Minnesota  granites 
is  fifty-six  per  cent  of  the  strength  of  the  New  England  granites 
greater  than  that  of  the  New  England  granites. 

This  anomalous  result  was  so  striking  that  I  called  general  Oill- 
more^s  attention  to  it.  The  strength  of  the  Minnesota  2-inch 
cubes  was  so  great  that  it  exceeded  the  highest  registration  of  the 
gauge  in  use,  and  the  samples  were  not  reported  st  first,  but  were 
retained  for  crushinc:  on  a  more  powerful  machine  at  Boston.  It 
occurred  to  me  that  possibly  there  had  been  a  gradual  deterioration 
in  the  machine^  or  in  the  gauge,  so  that  the  registration  was  uni- 
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formly  too  high,  and  this  impressiou  was  strengthened  by  compar- 
ing  the  results  with  the  results  reported  in  1875,  for  some  other 
stones.  One  of  the  limestones  reported  in  1875  was  from  the  same 
place  (Lemont,  111.)  as  one  of  those  I  had  included  in  my  series, 
the  same  being  used  largely  in  this  city.  While  at  that  time  the 
strength  of  this  stone  did  not  reach  beyond  14.000  pounds  per 
square  inch,  the  samples  I  had  sent  was  not  crushed  because  it  ex- 
ceeded 100,000  pounds,  the  limit  %{  the  gauge.  Again,  one  of  the 
granites  sent  in  my  series,  had  been  reported  in  1875.  I  refer  to 
that  from  St.  Cloud.  The  gabbro  from  Duluth  had  also  been  re- 
ported. Neither  of  these  then  reached  beyond  19.000  pounds  per 
square  inch,  but  now  one  is  reported  at  about  26.000  pounds,  and 
the  other  about  27.000. 

I  called  Qen.  Gillmore^s  attention  to  these  discrepances  in  order 
that  if  any  error  had  been  committed  it  might  be  detected  by  a  re- 
testing  of  his  gauge,  and  the  proper  correction  applied  before  the 
results  were  published.  Subsequently  Mr.  Cocroft  wrote  me  that 
he  had  the  hydrostatic  press  taken  apart  and  refitted,  and  the  old 
gauge  tested  by  its  maker,  who  formed  a  variation  of  only  200 
pounds  in  100,000  pounds.  On  reporting  this  to  general  Gillmore, 
Mr.  Cocroft  was  authorized  to  have  a  new  gauge  made,  which 
should  register  175.000  pounds.  This  new  register  was  used  in 
testing  the  refractory  2-inch  cubes  from  Minnesota;  hence  their 
actual  strength  is  as  certainly  ascertained  as  is  possible  with  the 
apparatus  employed. 

Now,  in  discussing  this  curious  anomaly,  in  order  to  reach  an 
explanation  of  it,  we  are  driven  to  one  of  three  conclusions. 

1.  Either  the  cubes  used  were  too  large,  or, 

2.  The  methods  are  defective,  or, 

3.  Minnesota  granites  are  actually  stronger  than  those  of  New 
England. 

(1)  Were  the  cubes  too  large?  I  show  here  several  surplus 
cubes  of  the  same  size  and  style,  made  at  the  same  time  and  by  the 
same  man,  with  the  same  instruments.  These  are  exactly  two 
inches  on  a  side,  measured  with  an}'  ordinary  standard.  It  is 
evident  the  great  excess  of  strength  shown  by  the  Minnesota  cubes 
cannot  be  due  to  their  greater  size,  since  the  cubes  would  require 
to  have  been  very  noticeably  and  remarkable  greater  than  two 
inches,  and  they  would  have  been  condemned. 

(2).  Are  the  methods  defective?  It  would  be  suflScient,  perhaps, 
to  answer  that  the  tests  were  made  with  the  exactness  and  well- 
known  integrity  of  the  United  States  fjngineers,  under  the  direc- 
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tion  of  general  Q.  A.  Oillmore  whose  previous  experiments  and 
pnblications  have  made  him  one  of  the  best  authorities  in  the  United 
States,  if  not  in  the  world;  and  that  in  consequence  of  this  phen- 
omenon he  had  special  trials  made,  and  new  instruments  prepared, 
yet  with  the  final  results  stated  above.  It  must  be  admitted  that 
previous  tests,  made  at  the  same  place  (Fort  Wadsworth,  Staten  I.), 
on  the  stonei  at  Duluth,  Saint  Cloud  and  Lemont,  giving  less  com- 
pressive strength  to  those  stones  than  now  reported,  throws  a 
shadow  of  doubt  on  the  correctness  of  the  methods  employed.  It 
may  be  possible  to  explain  those  three  cases  in  some  way  satisfac- 
torily, by  referring  them  to  imperfections  in  the  cubes.  It  is  cer- 
tainly not  possible  to  allow  them  to  establish  a  rule,  in  the  face  of 
twenty  other  samples  which  contradict  them. 

(3).  Are  the  granites  of  Minnesota  stronger  than  those  of  New 
England?  We  must  either  allow  this,  or,  on  account  of  the  care- 
fulness of  the  late  tests  of  Minnesota  granites,  we  must  impugn  all 
the  results  and  reasoning  published  heretofore  by  general  Gillmore 
on  the  granites  of  New  England.  Allowing  this,  we  may  speculate 
as  to  its  possible  cause. 

It  had  occurred  to  me  prior  to  this  investigation,  from  other  con- 
siderations, that  perhaps  the  last  glacial  movements  in  Minnesota 
were  of  a  later  date  than  those  described  in  New  England.  The 
evident  freshness  of  the  drift  in  Minnesota,  in  its  pose^  and  espe- 
cially of  the  till,  compared  with  that  of  southern  New  England, 
and  southeastern  New  York,  seems  to  indicate  the  same  differences 
as  to  time,  of  deposit,  as  can  be  inferred  between  the  northern  and 
the  southern  portions  of  the  state  of  OhioS  or  the  same  portions  of 
the  state  of  Minnesota.  Of  course,  the  continuous  tracing  of  the 
same  lines  of  morainic  accumulations  from  east  to  west  will  finally 
determine  the  eastern  analogues  of  our  Leaf  Hills  and  Kettle  mor- 
aines, and  will  give  a  definitive  answer  to  this  hypothesis.  In  the 
mean  time,  and  before  that  is  accomplished,  we  may  perhaps  account 
for  the  greater  strength  of  Minnesota  crystalline  rocks  by  suppos- 
ing them  less  changed  superficially  by  the  process  of  decay,  the 
lateness  of  the  glaciation  to  which  they  have  been  subjected  having 
left  them  comparatively  fresh  through  the  recent  removal  of  a  con- 
siderable thickness. 

1  Qeoloffical  survey  of  Ohio.    Report  on  Delnware  county. 


IV. 


REPORT  ON  THE  MUSEUM  FOR  1883. 
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CRUSTACEA. 


C.   L.  Herrick. 


THE  GEOLOGICAL  AND  NATURAL  HISTORY  SUKYET  OF  MINNESOTA. 

N.  H.  Wtkchell,  Statb  Gbolooist. 


A  FINAL  REPORT 


ON  THE 


Crustacea  qf  Minnesota 


INCLUDED  IN  THE  ORDERS 


CLADOCERA  AND  COPEPODA, 


Together  with  a  synopsis  of  the  described  species  in  North  America,  and  keys 
to  the  known  species  of  the  more  important  genera. 


By  C.  L,  HERRICKy  Assistant  in  Zoology. 


MINKKAFOLI8  : 
JOHNSON,   SMITH  &  HAREUSON. 

1884. 


-^  PREFACKf^ 


N  presenting  what  may  be  denominated  a  final  report  of  the  work 
done  in  this  state  upon  the  group  of  Crustacea  best  repre* 
sented,  and,  all  things  considered,  most  important,  the  author  must 
admit  that  the  term  ^^  final  '^  refers  only  to  his  own  opportunities 
and  the  limitation  of  time  imposed  by  circumstances. 

While  a  comparatively  large  proportion  of  all  the  species  exist- 
ing within  our  limits  have  been  examined  during  the  progress  of 
these  investigations,  there  undoubtedly  remain  many  additional 
and  curious  forms  to  reward  the  search  of  the  student.    A  great 
variation  in  the  degree  of  completeness  with  which  the  different 
genera  and  species  have  been  treated  will  be  observed,  due  in  part 
to  the  circumstances  under  which  they  were  studied,  and  frequently 
to  the  poverty  of  material.     The  entomostracean  fauna  is  quite 
different  at  different  seasons,  and  a  complete  knowledge  of  even 
our  local  fauna  requires  a  long  period  of  observation.    Even  the 
dead  of  winter  is  a  favorable  time  to  study  some  groups.    The  late 
autumn  is,  perhaps,  the  most  favorable  opportunity;  for  then,  in 
one  group,  the  sexual  activities  are  just  at  their  height,  aod  both 
sexes  may  be  studied.    A  number  of  cladocera  are  restricted  to  this 
season.    There  are  a  number  (how  large  it  is  not  yet  possible  to 
tell)  of  species  in  both  groups  which  are  to  be  sought  by  night 
though  no  phosphorescent  species  are  yet  known.    Our  larger, 
and,  especially,  deeper  lakes  have  a  quite  different  fauna  from  the 
shallow  pools  and  rivers.    In  general,  the  flowing  waters  are  poor 
in  entomostraca.    The  cladocera  or  shelled  entomostraca,  have  here 
received  a  large  share  of  attention,  and  more  particularly  the  Lyn- 
ceidse,  which  are  the  most  minute  of  arthropods.    This  study  has 
been  rewarded  with  an  unexpectedly  large  number  of  forms^  and  a 
particularly  large  number  of  species  identical  with  those  of  Europe 
and  elsewhere.      Prof.  Birge  is  the  only  American  writer  who 
has  attempted  this  group,  and  his  valuable  work  has  made  us 
familiar  with  the  more  striking  new  species.    A  few  new  species 
are  included  in  our  list  and  several  varieties  hardly  yet  known  in 
Europe.    The  remarkable  Monospilius  is  among  these.    This  ani- 
mal has  but  a  single  larval  eye  in  the  middle  of  its  forehead,  and 
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wears  its  old  covering  over  the  newly-formed  shell  till  the  latter 
is  a  curious  patchwork  mass.  The  attempt  has  been  made  to  in- 
corporate a  brief  description  of  all  American  species  with  those 
found  in  Minnesota,  and  also  to  frame  keys  for  the  larger  genera, 
so  that  the  place  of  a  species  among  its  congeners  may,  at  least 
approximately  be  found.  The  difficulty  of  framing  such  keys  is 
very  great ;  for  few  authors  have  employed  the  same  distinctions 
in  their  descriptions!  and  it  is  necessary  to  select  points  sharply 
distinctive  and  conspicuous  from  the  often  meagre  remainder  after 
striking  off  scattering  particulars.  In  some  cases  this  difficulty 
has  been  greatly  enhanced  by  the  possibility  that  some  of  the 
species  should  be  considered  synonyms  or  varietal  forms.  The 
tendency  to  combine  questionable  forms  thus  produced  it  was 
necessary  to  offset  by  what  may  seem  a  too  great  conservatism. 
Faulty,  however,  as  these  keys  may  be,  it  is  hoped  that  they  will 
serve  a  good  purpose  in  the  extent  which  they  cover.  While  the 
limits  of  this  work  preclude  much  more  than  a  systematic  outline, 
opportunity  is  taken  here  and  there  to  admit  a  word  on  the 
anatomy  or  development.  Such  allusions  must  be  considered 
simply  accidental,  for  a  complete  treatment  of  these  subjects  would 
require  large  volumes,  and  the  material  will  be  long  in  gathering. 
A  larger  proportion  of  the  rare  males  of  the  cladocera  are  here 
referred  to  than  in  any  previous  work  of  equal  extent.  The  genus 
Cyclops,  one  of  the  bugbears  to  fresh-water  carcinologists,  is  per- 
haps somewhat  summarily  treated.  The  excuse  must  he  the  con- 
dition of  the  synonomy.  However,  most  of  the  combinations  made 
were  the  result  of  careful  study  of  large  series  from  different  locali- 
ties. The  sketches  illustrating  this  paper  are  photo-printed  from 
the  writer^s  own  drawings,  and,  without  the  elegance  of  litho- 
graphs, serve  the  purpose  of  explaining  points  of  structure  which 
cannot  be  communicated  verbally.  I  am  indebted  to  Prof.  A.  S. 
Forbes  for  very  timely  aid  in  bibliography,  without  which  the 
paper  could  not  have  been  completed.  To  Dr.  Lindthal,  through 
my  friend  Mr.  Oestlund,  I  am  indebted  for  a  like  service.  But  my 
obligation  is  deepest  to  Prof.  Rudolph  Leuckart  of  Leipzig,  who 
kindly  afforded  access  to  almost  a  complete  set  of  works  on  Euro- 
pean entomostraca.  Prof.  G.  W.  Hall  has  collected  at  much 
expenditure  of  time  and  labor  a  set  of  specimens  from  different 
parts  of  the  state  which  he  kindly  placed  in  my  hands,  thus  en- 
abling me  to  observe  the  great  similarity  of  widely-separated 
faunae.  Mr.  Lieberg  also  sent  specimens  of  Diaptomus  stagnalis 
from  saline  pools  in  Dakota. 
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INTRODUCTORY. 


**  Evading  e'en  the  microscopic  eye, 

Full  nature  swarms  with  life  ;  one  wondrous  mass 

Waitina;  the  vital  breath,  when  Parent  Heaven 

Shall  bid  the  spirit  blow.    The  hoary  fen, 

In  putrid  streams,  emits  the  living  cloud 

Of  pestilence.   Through  subterranean  cells. 

Where  searching  sunbeams  scarce  can  find  a  way, 

Earth  animated  heaves.    The  flowery  leaf 

Wants  not  Its  soft  inhabitants.    Secure 

Within  its  winding  citadel,  the  stone 

Holds  multitudes.    *   *   where  the  pool 

Stands  mantled  o'er  with  green,  invisible 

Amid  the  floating  verdure,  millions  stray. 

♦   ♦    Nor  is  the  stream 

Of  purest  crystal,  nor  the  lucid  air. 

Though  one  transparent  vacancy  It  seems. 

Void  of  their  unseen  people."— Coioper. 

To  the  poet  only,  and  the  man  of  science,  is  it  given  to  meet 
these  "unseen  people"  on  those  familiar  terms  which  warrants  the 
use  of  the  word  intimacy;  yet  may  not  we  who,  like  Sam  Weller, 
find  our  "vision  limited/'  because  we  have  only  eyes,  avail  our- 
selves of  the  kind  introduction  these  people  give  us,  and  shake 
hands,  as  it  were,  though  perhaps  a  little  stiffly,  with  our  neigh- 
bors, the  unseen  people. 

Whether  we  like  it  or  not — Cowper  intimates  we  shall  not — 
these  people,  in  one  way  or  another,  touch  us  constantly,  and  like 
diminutive  sprites  are  ever  active  in  hatching  mischief  or  doing 
their  little  favors  to  humanity.  Happily  most  of  these  are  amiable 
goblins,  and  are  tireless  in  endeavors  to  secure  us  against  our 
insidious  enemies  of  their  own  ilk.  With  your  permission  we  will 
draw  the  curtain  which  separates  us  from  the  naiades  of  our  pools 
and  streams. 

The  numbers  of  living  forms  to  be  found  in  any  pool  is  a  con- 
stant surprise  even  to  the  student  of  this  subject,  and  the  variety 
and  unique  character  of  the  animals,  particularly,  cause  a  constant 
flow  of  wonder  and  admiration.    Confining  ourselves  to  the  crus- 
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tacean  forms  which  are,  perhaps,  most  typical,  abundant  and 
interesting  of  the  smaller  animals  of  fresh  waters,  it  is  to  be  re- 
marked that  they  are  of  a  practical  value  to  an  extent  which  can 
hardly  be  correlated  with  their  seeming  insignificance. 

To  understand  this  fact  it  is  first  necessary  to  recollect  that 
water  in  some  form  is  an  indispensable  vehicle  for  the  nidus  of 
disease  germs  as  well  as  of  all  life;  desiccation  means  death.  The 
abundantly- watered  portion  of  our  country  must  become  per- 
meated with  the  pestilential  hordes  ingendered  in  its  fens  did  not 
this  army  of  devouring  animalcniae  destroy  the  decaying  matters 
accumulating  in  the  waters. 

Their  importance  depends  largely  on  their  minute  size  and  un- 
paralleled numbers.  The  majority  of  non-carnivorous  crustaceans 
are  so  constituted  that  their  diet  is  nearly  confined  to  such  floating 
particles  of  matter  as  are  present  in  the  water,  in  a  state  of  more 
or  less  fine  comminution;  for,  nearly  without  prehensile  organs, 
these  animals,  by  means  of  a  valvular  or,  at  most,  ladle-like  labrum, 
dip  from  the  current  of  water  kept  fiowing  by  the  constant 
motion  of  the  branchial  feet,  such  fragments  as  the  snail  and 
scavenger-fish  have  disdained.  All  is  fish  which  enters  the  net. 
Think  of  it,  poor  dyspeptic,  a  constant  supply  of  food  of  every 
variety  and  no  question  asked  for  stomach^s  sake!  Bits  of  decay- 
ing algse  or  the  broken  fragments  of  a  disintegrated  mosquito,  all 
alike  acceptable  and  unhesitatingly  assimilated. 

Nor  is  the  sanitary  aspect  the  only  one  in  which  the  entonwst" 
raca^  as  our  minute  Crustacea  are  collectively  called,  command 
attention;  they  are  valuable  also  as  a  food  supply. 

Now,  does  some  one  jump  at  the  conclusion  that  the  water  we 
drink  is  filled  with  aliment  in  such  pleasant  form  as  that  repre- 
sented above — that  Dr.  Tanner  after  all  lived  on  a  watery  solution 
of  entomostraca?  Too  fast,  my  friend — food  for  fishes,  but  not 
therefore  an  insignificant  element  in  our  cuisine  economy;  for  it 
has  recently  been  shown  by  Prof.  Forbes  of  Illinois,  that  some  of 
our  best  fresh-water  food  fishes  are  almost  dependent  on  some  one 
or  more  species  of  entomostraca,  Darwin  shows  that  cats  regulate 
the  clover  crop  of  England  via  field-mice  and  humble-bees,  but  it 
is  not  half  as  far  from  our  ''bugs'^  to  the  price  of  trout  and  white- 
fish. 

Still  we  are  not  prepared  to  be  surprised  at  this,  for  have  we  not 
long  understood  that  whales  go  fishing,  with  their  whalebone  nets, 
for  little  moUusks  not  big  enough  to  excite  the  cupidity  of  the 

catorial  small  boy? 
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The  fact  is,  that  the  principle  laid  down  by  the  Deacon  (of 
yenerable  memory)  that  ^'the  weakest  pint  must  stand  the  strain/' 
maintains  in  nature  aside  from  the  nature  of  '^shays/'  The  minutest 
forms  are  in  some  sense  the  most  important,  for  they  are  the  links 
wliich  stand  nearest  the  rock,  and  it  they  be  loosened  the  depen- 
dent series  falls. 

The  animals  of  the  above  group  are,  it  is  likely,  the  best  criteria 
by  which  to  judge  of  the  purity  of  natural  waters  if  their  distribu- 
tion were  correctly  understood.  The  presence  of  some  species  in 
great  numbers  is  sufficient  evidence  of  organic  impurity.  A  criti- 
cal study  of  the  contents  of  samples  of  such  waters  will  enable  us 
to  determine  their  character  almost  as  well  as  by  analysis.  The 
following  list  of  the  animal  life  visible  in  a  quart  of  filthy  pond- 
water,  taken  by  simple  dipping,  will  perhaps  be  suggestive  on  this 
point: 

DaphniajmlfaD 6 

Ceriodaphnia 1400 

Simocephalus 66 

CypHs 60 

Cyclops 90 

Sand'fUaa 120 

Total  Gnistacea '. 1662 

Infusoria 36 

Arachnida  {Hydraehna) l 

Vermes 5 

Insecta— 

Coleoptera  Oarvse) 8 

IXptera  Oarvse) 11 

HemipUra 10 

Mollusca 86 

Total '. 1767 

The  above  are  simply  the  animal  forms  visible  to  the  (trained) 
unassisted  eye;  the  truly  microscopic  forms  number  vastly  more. 

But  each  gathering  includes  specimens  of  carnivorous  entomost- 
raca  as  well,  and  these  are  not  less  interesting  and  bizarre  than  the 
cladocera. 

The  common  cyclops,  busy  picking  the  bones  of  a  luckless  pol- 
liwog  (must  we  say  purwiggy?),  is  not  less  benevolent  than  the 
animate  filters  mentioned  above.  The  amount  of  such  material 
that  they  will  dispose  of  in  a  short  period  of  time  is  truly  astonish- 
ing. It  is  the  province  of  the  following  chapters  to  describe 
briefly  such  of  these  animals  as  fall  in  the  two  groups  Cladocera 
and  Copepoda  and  have  been  noticed  in  America. 
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CHAPTER  I. 


THE  ENEMIES  OF  ENTOMOSTRACA. 

First  among  these  rank  the  young  of  yarious  fishes  which  prey 
upon,  and  find  their  entire  support  in,  these  minute  animals.  This 
subject  has  been  fully  treated  by  Forbes,  Ryder  and  others. 

The  enemy  next  most  dreaded  by  entomostraca  is,  perhaps,  the 
'^spectre  animalcule^*  or  the  larva  of  the  little  frost-gnat,  corethra. 
It  is  no  unusual  thing  to  see  a  corethra  carefully  gorging  itself 
with  a  fat  cyclops,  suddenly  seized  by  the  protractile  jaws  of  the 
dragon-fiy  larva,  shaken  for  a  minute  and  then  engulfed  in  the 
tomb-like  cavernous  mouth  below.  Nor  is  the  road  to  the 
stomach  of  the  dragon-fly  always  so  circuitous.  Water-tigers  also, 
with  other  larvae,  prey  upon  these  unfortunates.  The  hydra  con- 
siders them  a  dainty  morsel,  and  at  once  paralyzes  them  by  the 
touch  of  his  nematocystiferous  arms;  in  other  words,  by  the  pois- 
onous barbs  coiled  in  concealment  in  the  cells  of  the  tentacles. 

If  the  animal  fiys  from  these  ubiquitous  enemies  he  almost  cer- 
tainly is  betrayed  by  carnivorous  plants  which  abound  in  all  our 
waters.  Forbes  says:  "In  ten  bladders  of  Utricularis  vulgaris^  taken 
at  random,  I  found  93  animals,  either  entire  or  in  recognizable 
fragments,  and  representing  at  least  28  species.  Seventy-six  of 
the  animals  found  were  entomostraca,  and  belonged  to  20  species/* 
"Just  one-third  of  all  the  animals  found  in  these  bladders  belonged 
to  the  single  species  Acroperus  leucocephalus^  Koch." 

But  among  the  ranks  of  enemies  must  be  included  certain  para- 
sites, both  external  and  internal,  of  which  a  variety  are  known. 
A  few  of  the  most  remarkable  of  these  will  be  mentioned.  I  may 
be  permitted  to  quote  from  an  article  in  the  American  Naturalist, 
April,  1883: 

"We  have  discussed  the  relation  of  the  minute  fresh-water  Crus- 
tacea to  sanitary  science  in  a  paragraph  in  a  recent  article  in  the 
Naturalist,  but  it  remains  to  touch  upon  another  phase  of  the 
subject.      It  may  be  thought  unnecessary  to  trouble  ourselves 
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about  the  pathological  conditions  prevailing  among  such  lowly 
animals,  but  it  can  be  shown  that  these  same  causes  of  disease  may 
not  be  unimportant  in  connection  with  human  diseases. 

Tt  is  a  fact  constantly  receiving  new  exemplification,  that  the 
parasites  infesting  small  animals,  particularly  water  animals,  are 
frequently  but  the  immature  forms  of  parasites  of  animals  higher 
in  the  scale.  These  alternating  generations  are  exceedingly  diffi- 
cult to  study,  so  that  while  all  stages  may  be  separately  known, 
only  a  fortunate  combination  of  circumstances  or  patient  accumu- 
lation  of  facts  can  connect  the  individual  factors  into  the  complete 
cyclus. 

Thus,  for  example.  Prof.  Leuckart  has  but  recently  worked  out 
the  full,  life-history  of  Distamum  hepaticum^  although  the  adult 
has  been  a  stock  example  in  helminthological  study  in  the  labor- 
atory for  years. 

The  importance  of  such  parasites,  even  in  a  commercial  view, 
needs  but  a  reference  to  trichinosis  to  illustrate.  I  am  not  aware 
that  endo-parasites  are  known  in  entomostraca  except  in  the  case 
of  Cyclops.  Embryos  of  Cucullanus  elegans,  a  nematoid  worm, 
enter  the  body  cavity  of  cyclops  and  undergo  two  moults  and  then 
are  transferred  to  the  intestinal  canal  of  food  fishes.^ 

A  similar  parasite  of  cyclops  is  filaria  medinensis.^ 

The  cladocera  are  generally  quite  free  from  parasites,  but  I  have 
found  in  several  instances  young  nematoids  m  the  blood  sinus  in 
front  of  the  heart  in  Daphnia  schcefferu  These  worms  subsist 
upon  the  nutriment  in  the  blood  which  constantly  bathes  the 
animal.  True  cysts  could  not  be  formed  in  the  cobweb-like  tis- 
sues of  the  hosts.  This  is,  so  far  as  I  can  learn,  the  first  publica- 
tion of  entozoa  from  cladocera,  and  the  parasites  are  figured  in 
Plate  T,  Fig.  15.    The  animals  were  from  'Schimels  Teich,'  Leipzig. 

While  collecting  copepods  near  Tuscaloosa,  Ala.,  I  gathered  a 
number  of  specimens  of  Cyclops  tenuicornis^  and  nearly  all  were 
unusually  pale  and  feeble.  On  examination  they  proved  to  be  in- 
fested with  a  worm  of  the  sub-order  Distomeae.  This  sub-order 
includes  many  distressing  parasites  and  forms  which  are  adapted 
to  be  widely  distributed  by  a  long  period  of  adolescence,  and  the 
number  of  stages  passed  through  before  maturity  is  attained.*^ 

"The  larvae  live  frequently  in  mollusca,  and  in  maturity 
inhabit  the  intestine  of  vertebrates. 

Upon  examination,  the  cyclops  individuals  collected  were  nearly 

iClaiu.   Kleines  Lebrbach  d.  Zooloffle,  p.  368. 

aPedscheDko.    Ueber  d.  Bau.  u.  d.  Entwickiung  d.  FUaria  med^entU,  Moscow. 
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all  found  affected,  some  having  as  many  as  five  parasites  of  various 
sizes  about  the  alimentary  canal,  in  the  common  vascular  cavity 
which  corresponds  to  the  entire  arterial  and  venous  system  of  the 
more  highly  organized  Galanidffi.  The  Gercerian  or  tailed  stage 
was  not  found.  Were  the  life-history  known  it  would  probably 
appear  that  the  larval  stage  is  passed  within  some  young  moUusks, 
and  that  the  adult  infests  some  vertebrate,  probably  iish,  and 
would  thus  be  perhaps  transferred  either  in  food  or  drink  to 
the  human  system. 

It  is  worthy  of  notice  that  the  host  was  soon  destroyed  by  the 
parasite,  the  post-imago  or  coronatus  form  being  absent ;  most 
of  the  individuals  thus  infested  possessed  abnormally  persistent 
larval  characters  in  antennae,  etc."  (See  also  below  on  Lagenella 
mobilis). 

The  external  parasites  are  more  numerous  but,  in  the  main,  less 
dangerous.  Among  these  are  a  variety  of  algae,  and  colonies  of  Yor- 
ticellae  and  related  animals.  There  is  almost  always  a  colony  of 
Acineta  near  the  anus  of  Cyclops  phaleratus.  Rarely  Stentor  is 
found  upon  the  body  of  Cyclops. 

The  most  remarkable  ectoparasite  among  the  protozoa  is  the 
remarkable  louse-like  ciliate  protozoan,  to  be  described  beyond, 
found  as  a  parasite  of  Diaptomus  pallidus. 

Finally,  certain  of  the  rotifera  are  very  constant  enemies  of  the 
entomostraca,  one  species  making  its  diet  almost  exclusively  of 
Chydorus  sphsericus  and  stowing  them  away  with  remarkable 
facility  with  its  forceps-like  jaws. 

A  New  Speoies  of  Cobethba. 
(Plate  V.  Figs.  1-4  ) 


The  Corethra  plumicornis  as  known  in  the  larval  form  h  one 
of  the  most  abundant  of  the  inhabitants  of  our  inland  waters,  and 
its  form  and  habits  are  sufficiently  well  known.  (See  Types  of 
Animal  Life  by  the  author  for  description  and  figures.) 

A  second,  and  presumably  new,  species  was  found  in  a  night 
gathering  from  Lake  of  the  Isles  near  Minneapolis.  In  motion  it 
differed  so  entirely,  though  indescribably,  that  the  eye  recognized 
it  at  once  as  new.  The  few  specimens  then  obtained  were  all  that 
have  been  seen,  but  I  will  here  give  a  brief  description  of  the  larva 
and  pupa  in  hope  that  the  imago  may  finally  be  encountered. 


8TAT£  OBOLOaiST.  U 

The  form  is  more  slender  than  in  G.  plumicornis.  The  tracheal 
vessels  are  of  a  diflFerent  form  and  color,  and  the  viscera  have  ob- 
vious differences.  Most  conspicuous  variations,  however,  are  seen 
in  the  shape  of  the  head,  which  is  slender  and  attenuated  toward 
the  insertion  of  the  antennae.  The  antennae  are  shortish  and  have 
a  spine  outwardly.  The  cuticular  appendages  have  an  unusual 
form  as  has  the  labrum.  The  anterior  part  of  the  head  is 
spiny.    The  armature  of  the  end  of  the  abdomen  is  peculiar. 

The  posterior  rudimentary  appendages  are  of  a  different  form, 
and  the  claws  are  replaced  by  club-shaped  bodies.  A  curious  ap- 
pendage below  is  indicated  in  the  name.  The  pupa  has  an  extra- 
ordinarily elongate  abdomen  which  terminates  in  two  paddle-like 
appendages  loosely  ciliated  outwardly.    This  species  may  be  called 

Corethra  appendiculatay  sp.  n. 


A  New  Eotoparasitic  Protozoan. 


(Plate  V.  Figs.  12-13.) 


The  very  strange  monocellular  animal  referred  to  was  found  scur- 
rying over  the  body  of  Diaptomus  pallidus  in  a  manner  like  that 
of  a  louse  scrambling  over  a  bare  spot  upon  its  host.  The  body  is 
disc-shaped  and  about  .04  mm.  in  diameter.  The  lower  or  ciliated 
side  is  flat  and  circular.  The  upper  or  aboral  portion  is  convex 
with  an  annular  depression  of  greater  or  less  regularity  about  half 
way  from  the  center  to  the  margin.  The  lower  side  has  a  chitinous 
barred  ring,  corresponding  to  the  depression  above,  containing 
about  25  radially  arranged  bars,  each  of  which,  apparently,  forms 
the  support  for  a  long  cilium  which  with  the  others  forms  a  circlet 
extending  beyond  the  margin.  These  cilia  are  used  as  feet  and  by 
them  the  animal  is  able  to  move  in  any  direction,  apparently  with 
none  of  the  uncertainty  of  motion  usual  to  ciliate  infusoria.  The 
protoplasm  is  granular  and  contains  one  or  more  contractile  vesicles, 
one  of  which  appeared  very  regularly  in  the  center  of  the  chitinous 
ring  before  mentioned.  These  animals  can  also  swim  freely,  but 
after  a  short  excursion  usually  came  quickly  back,  and  after 
shuffling  or  sliding  over  the  smooth  surface  of  the  crustacean  as- 
sumed a  position  of  repose.     The  generic  affinites  of  this  protozoan 
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are  ancertain  (GhiiodontidaeP);  the  specific  oame  may,  perhaps,  be 
safely  applied  as  follows: 

pedlcularisy  sp.  b. 

Gragin  notices  the  occurrence  in  American  species  ot  Cyclops  of 
Lagenella  mohilis^  Rehberg.  This  gregarine  (?)  was  found  by  him 
at  Cambridge,  inhabiting  in  large  numbers  the  digestive  tract  of 
species  of  Cyclops,  and  has  since  then  been  observed  in  Minnesota. 
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CHAPTER  II. 


ORDER  CLADOCERA. 

This  very  extensive  group  contains  a  variety  of  types,  but  there 
are  sufficiently  evident  connecting  links  uniting  the  extremes  of 
structure.  The  Gymnomera  which,  following  the  usual  custom, 
we  include  here,  stand  distinct  from  the  other  groups,  yet  have  suf- 
ficiently evident  cladoceran  affinities.  It  is  very  unfortunate  for 
aetiological  speculation  that  this  the  only  truly  marine  group 
should  stand  thus  isolated  from  its  fellows.  According  to  the  no- 
tions at  present  prevailing,  the  Phyllopods  stand  nearest  the  primi- 
tive  type  of  Crustacea.  There  are  unmistakable  hints  at  an  early 
origin  for  that  group,  and  not  less  evident  are  certain  analogies 
with  both  Gladocera  and  Copepoda. 

There  has,  however,  recently  been  made  an  attempt  to  derive  the 
Phyllopods  from  an  original  cladoceran  stem  with,  as  we  think, 
somewhat  unsatisfactory  results.  Do  we  not  the  rather  see  in  both 
groups  two  like  phases  which  may  be  looked  upon  as  incidental  and 
comparatively  trivial.  The  shelled  and  the  shell-less  phasis  appears 
in  both.  The  most  closely  shelled  Phyllopod  is  unmistakably  nearer 
Branchipus  even  than  any  of  the  Gladocera.  It  would  seem  that 
the  brief  and  imperfect  embryonic  nauplius  condition  of  the  latter 
sufficiently  indicated  their  later  origin.  Again  no  fanciful  analogy 
can  unite  the  Ostracoda  with  the  Lyneeidae.  We  know  of  no 
recent  discoveries  casting  discredit  on  the  remark  of  Balfour:  ^^  the 
independent  origin  of  the  Ostracoda  from  the  main  crustacean 
stem  seems  probable." 

Prof.  Packard  says:* 

^^  We  imagine  that  when  a  permanent  body  of  freah  water  became 
established,  as,  for  example,  in  perhaps  early  Silurian  times,  the 
marine  forms  carried  into  it  in  the  egg-condition,  possibly  by  birds 

i"A  Monograph  of  the  Pbyllopod  Cnutftcea,"  etc.,  Xllth  Annual  Rep,  U,  !S,  Qeoh 
and  Oeog,  Sure,  Terr, 
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[sic?]  or  by  high  winds,  hatched yoang,  which  under  favorable  con- 
ditions, changed  into  Sida,  Moina,  and  Daphnia-like  forms.  The 
Gladocera  are,  then,  probably  the  more  generalized  forms,  from 
which  the  Phyllopods,  at  this  time  and  probably  ever  since  Devo- 
nian times,  par  excellence  a  fresh-water  assemblage  of  forms,  took 
their  origin/^  Whatever  affinity  there  may  be  between  the  shelled 
Phyllopods  and  the  Gladocera,  it  would  seem  that  the  evidence  is 
conclusive  that  the  latter  group  is  not  the  direct  continuation 
of  the  line  of  development  inaugurated  by  an  ostracode  ancestor. 
As  shown  beyond,  the  present  centre  of  the  group  seems  near  Moina 
with  indications  of  a  divergence  from  this  rather  generalized  type, 
especially  of  degradation  and  heteronomy  on  the  side  of  the 
Lynceids. 

It  seems  at  the  present  time  that  more  might  be  accomplished 
for  aetiology  by  a  careful  study  of  such  groups  as  the  present,  in 
which  are  a  variety  of  closely  allied  forms  than  by  the  attempt  to 
join  widely  separated  groups.  When  we  shall  have  siezed  upon 
the  latest  eddies  and  mapped  their  direction,  it  may  become  possible 
to  combine  the  indications  in  such  a  way  that  lines  of  divergence 
thus  traced  accurately  through  some  small  part  of  their  course 
may  be  produced  backward  to  their  intersection.  This  then  is 
our  present  duty — the  accurate  mapping  of  minute  districts  and  the 
careful  noting  of  any  moving  straws,  competent  to  indicate  move- 
ments in  the  vast  complex  of  vitalized  nature.  We  conceive  the 
cladocera  to  have  had  a  comparatively  recent  origin,  and  to  express 
the  culmination  and  retrograde  development  of  a  plan  of  structure 
first  differentiated  after  the  appearance  of  clear  bodies  of  fresh 
water.  All  the  species  save  a  very  few  are  confined  to  inland 
waters.  Accepting  the  above  mentioned  theory,  the  Sididae  will 
occupy  the  first  place  as  departing  least  from  the  type  from  which 
the  whole  group  sprang,  while  it  is  connected  by  the  genus 
Daphnella  with  the  Daphnidee.  The  Daphnidae,  beginning  with 
Moina,  find  their  ultimate  development  in  some  monstrous  forms 
of  the  genus  Daphnia,  but  pass  into  the  Lyncodaphnidae  by  way 
of  Macrothrix.  The  links  uniting  all  these  minor  groups  are  very 
obvious. 

Our  own  ideas  of  the  relationships  among  the  Calytomerous 
Gladocera  are  expressed  in  the  accompanying  table.  This  table  is 
to  be  considered  a  projection  of  a  portion  of  a  genealogical  tree, 
seen  from  below,  in  which  the  genus  Moina  forms  the  arbitrarily 
chosen  fixed  point.  The  heavy  dotted  line  is  imagined  as  directed 
downward  vertically.    That  branch  rising  toward  the  top  of  the 
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page  is  growing  obliquely  upward.  The  Daphnidae  are  represented 
as  expanding  upon  the  same  plane  as  Moina,  and  the  Lyncodaph- 
nidse  extend  diagonally  downward,  producing  the  Lynceid  branch 
The  Bosminidae  spring  from  thn  stem  at  a  lower  point.  These 
relations  are  made  obvious  by  the  figure  giving  a  view  of  the  ideal 
tree  as  seen  from  the  side.'*' 
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fig.  1. — table  illustrating  thb  bblati0n8  op  the 

Cladoceba  Caltptomera, 


*N0T1B.— To  adapt  tbe  diaRram  to  the  theory  that  the  Lynceidae  are  the  progenitors 
of  Qadocera,  it  Is  only  necessary  to  revolye  the  iraaglnary  lino  to  the  right,  tUl  It 
eolneldes  with  the  axis  of  that  family.  The  aaestion  mark  may  be  understood  to 
Indicate  that  the  scarce  of  the  plv«tal  group,  Moina,  is  uncertain.  The  author  must 
confess  that  his  inclination  is  toward  a  Delief  that  the  line  culminating  in  the  Daph- 
nidae diverged  from  a  group  of  organisms  resembling  Pbyllopoda,  more  definitely, 
resembling  iJmnetes.  There  is  a  very  remarkable  resemblance  between  the  lanra 
of  Llmnetes  and  Bosmina.  The  lateral  spines  ef  the  former  are,  as  will  be  shown 
tme  bomologues  of  the  antennules  of  Bosmina.  The  later  origin  of  the  PhyUopoda 
in  their  present  form  may  be  well  admitted 

1  Bntomostraea.  seu  Tnsecta  testacea,  qu»  in  aquis  Danise  et  Nerweglae  reperlt 
dtserlpsit,  etc.    Otho  Friedrk  MuelUr,  1786. 

SMenoc  qui  se  trouvent  auz  Envir.  de  Geneve. 
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The  Cladocera  or  Daphnoidea  are  characterized  by  the  more  or 
less  leaf-like  feet,  and  the  lamina  of  thin  chitine  which  encloses  the 
greater  part  of  the  body,  or  at  least  forms  a  sac  for  the  protection 
of  the  eggs.  This  so-called  shell  springs  as  a  fold  from  the  maxil- 
lary segment  and  is  the  most  conspicuous  and  variously  formed, 
while  really  least  important,  of  the  structural  peculiarities. 

All  Cladocera  begin  life  with  a  single  median  eye,  but  some  lose 
it  during  later  life.     In  one  case  it  remains  the  only  visual  organ. 

The  outer  covering  is  in  most  cases  changed  by  frequent  moults. 
The  period  of  the  moult  is  one  of  the  most  precarious  in  the  life 
history  of  the  animal. 

Although  figures  and  brief  descriptions  of  animals  belonging  to 
this  group  are  to  be  found  in  the  works  of  Swammerdam,  Leewen- 
hoek,  Trembley  and  other  of  the  older  authors,  Mueller^  was  the 
first  to  produce  a  systematic  work  upon  these  in  common  with 
other  minute  fresh- water  Crustacea.  He  may  be  called  the  father 
of  the  study  of  micro-crustacea.  Jurine,^  an  eminent  Swiss  natur- 
alist, was  the  next  to  contribute  important  discoveries  relating  to 
these  interesting  animals,  though  Ramdohr  had  given  anatomical 
details  of  several  species.  Gruisthuisen,  a  little  later  gives  farther 
details  of  Daphnia  sima  (Simocephalus).  The  work  of  Milne 
Edwards  gives  a  resume  of  what  was  known  regarding  these  ani- 
mals in  that  period.  Soon  afterwards  the  work  of  Baird  became 
the  beginning  of  a  new  era,  and  the  study  of  the  minute  Crustacea 
sprang  into  importance  at  once.  The  Scandinavian  peninsula 
being  the  birth-place  of  the  science,  it  is  proper  that  the  most 
exhaustive  work  on  the  group  should  be  performed  there. 

The  most  important  of  the  later  writers  are  Ley  dig,  Schoedler, 
Fischer,  Lilljeborg,  P.  E.  Mueller,  Sars,  T^eismann,  Glaus  and 
Kurz. 

The.  complete  bibliography  of  the  subject  up  to  Mueller^s  time  is 
found  in  Baird^s  British  Entomostraca;  the  greater  part  of  the 
later  bibliography  is  to  be  found  in  P.  E.  Mueller^s  Danmark^s 
Gladocera.  A  few  only  of  the  more  important  works  are  here 
mentioned. 

Koeht  C.  !<.,  Deatchlands  Crastaoeen,  ete. 
Schoedler,  J.  E,,  Qeber  Acanthocereus  rlgldas,  ete. 

Dana,  J.  D.,  Crustacea  of  the  WlUces'  Sxplortog  Expedition. 

LUvin,  Die  Branclilopoden  der  DanziKer-Gegend. 

Fischer,  Leb„  Ueber  die  In  der  Umsegend  yoq  St  Petersburg  vorkommenden  Crus- 

taceen,  etc.,  1861. 
IMlieborg,  W.,  De  Grustaoels  ex  ordlnibos  trlbus,  (or)  Om  de  Inom  Skane  f orekom- 

mande  Crustaceer  af  ordnlDgarne  Qadocere,  Ostracoda  och  Cepe- 

poda. 
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This  yalua'Je  work  is  particolariy  good  on  the  Gladocera,  but  is 
unfortunately  T^ithout  Latin  descriptions;  so  that  the  Swedish 
text  is  a  hindrance  to  its  usefulness.  It  is  chiefly  of  historic  value 
now.    Large  8vo;  Lund,  1855. 

Sehoedler,  J.  £.,  Die  Branchipoden  der  Umgegend  von  Berlin,  1868. 

Smiitt  F,  A,,  Bur  les  Ephippes  des  Dapbnes. 

lAibhocH,  J.t  An  aeconnt  of  the  two  methods  of  reprodaction  in  Daphnla,  etc. 

Leydtg,  Fr.,  Natnrgeschlchte  der  Dapbniden. 

The  most  magnificent  work  published. 

IMljebora,  TT.,  Leptodora  hyalina,  1861. 

Sari,  Q.  O.,  Cm  Crustacea  Gladocera,  iagttagne  1  Omegnen  af  Christlania,  1862. 

This  valuable  work  is  difficult  of  access,  printed  on  thin  paper  and 
without  illustrations.  A  second  paper  by  the  same  author  in  1863 
is  mentioned,  but  I  have  never  seen  it. 

SchotdUr,  J.  E.,  Neae  Beitrage  zur  Naturgesobicte  der  Gladoceren,  1868. 

One  of  the  most  important  works  on  the  Lynceidse.  The  author 
is  rather  too  credulous  and  inclined  to  form  new  species. 

Klvma^noeir,  Einiges  zur  Anatomie  der  Dapbniden  nebst  kurzen  Bemerkungen  neber 

die  Snsswasaerfauna  der  Umgegend  Cairo's. 
San,  O,  Om  Norges  Ferskvandskrebsdjr  Cladocera  ctenopoda,  1865. 

The  best  work  on  the  Sididae,  etc. 

MutUer,  P.  £7.,  Danmark's  Cladoeera. 

One  of  the  most  useful  books  on  the  subject.  Especially  good 
on  Lyaceidse  and  Bosminidse. 

Plateau,  Felix,  Becbercbes  sur  les  Cnistaces  d'eau  douce,  etc.,  1867-69. 
Mueller,  P.  E.,  Note  sur  les  Cladoceres  des  Grands  Lacs  de  la  Suisse. 
Weiimann,  A.,  Bau  und  Lebenserscbeinnngen  Leptodora  byalina. 
5art,  O.  O.,  Om  en  dlmorph  Udvlkllng  Samt  6enerations?exel  bos  Leptodora,  1873. 
Clous,  C,  Zur  kennt.  d  Organ,  u.  d.  felneren  Baues  der  Dapbniden. 
Clous,  C,  Zur  kennt.  des  Baues,  etc.,  der  PolTphemiden . 

Oruher  and  Weismann,  Ueber  einlge  neue  Oder  unyollkomen  gekannte  Dapbniden. 
Weitmarm,  Tbierleben  im  Bodensee,  1877. 

IaUz,  A„  Untersucbungen  ueber  Cladoceren  der  umgebung  von  Bern. 
CloM,  C„  Die  Scbalendruse  der  Dapbniden,  1874. 
Spamoenbera^  Fr.,  Ueber  Bau  und  Eatwicklung  der  Dapbniden. 
lAUjeborg,  W.,  Crast.  Suececorum  Ordin.  Brancblop.  et  Subord.  Pbyllop.,  187Y. 
P<xvesi,  P.,  Nuova  Serel  di  recherche  della  fauna  pelagica  nel  laghl  Italiani,  1877-1879. 
Orobhen,  C,  Zur  Bntwicklungsgescbicte  d.  Molna  rectirostris,  1789. 
Wei8mann,  Beitrage  zur  Naturgscb.  der  Daphnoiden,  Leipzig,  1876-79.   (Valuable  on 
tbepbfslology). 

The  American  literature  may  be  catalogued  in  a  few  lines.  The 
first  descriptions  and  figures  with  which  I  am  familiar  are  those  in 
the  Kep.  of  the  U.  S.  Fish  Commission,  1874,  where  S.  I.  Smith  notes 
Daphnia  galeata,  D.  pellucida  and  D.  pulex;  also  a  species  of  Bos- 
mina,  Enrycercus  lamellatus  and  Leptodora  hyalina. 

A.  E.  Birge  was  the  first  to  systematically  study  Cladocera  in 
America,  and  his  ^*  Notes  on  Cladocera  ^^  furnished  a  basis  upon 
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which  to  build.    A  few  notes  were  published  by  the  writer  a  little 
later. 

A  few  additional  notes  and  descriptions  of  new  species  were 
published  in  the  eleventh  anntuil  report  qf  the  Minnesota  geol. 
and  nat,  hist,  survey. 

Prof.  Birge  published  other  notes  in  the  Medical  Journal  and 
Examiner  of  Chicago,  which  I  have  not  seen. 

Prof.  Forbes  of  Normal,  111.,  in  an  article  in  the  American 
Naturalist^  July,  1882,  adds  a  number  of  facts  and  one  new  species. 

In  addition  to  the  above,  a  figure  of  Sida  was  printed  in  one 
of  Hayden^s  Survey  Reports,  and  some  account  of  the  Cladocera 
of  lake  Michigan  was  given  by  B.  W.  Thomas,  I  believe,  in  one  of 
the  official  reports  of  the  Chicago  Water  Commission. 

CLASSIFICATION  OF  THE  CLADOCERA. 
SUB-OBD£B  I.— CALYPTOMEBA  (membrane-clothed). 

Body  enelosed  in  a  blyalve  shell.   Mandibles  truncate  below.   Blaxillae  distinet, 
spiny.   Thoracic  ganglia  discrete. 

Tbibb  I. — Ctenopoda. 

Feet  six,  similar,  foliaeeoos,  all  distinctly  branchiate. 

Fam.  1.— Sididb. 

Swimming  antennae  with  two  unequal  rami,  intestine  simple. 

Fam.  2. — Holopedid^. 

Swimming  antenna  simple,  elongate  eyllndrical  (in  the  male  prehensile), 
intestine  with  two  lateral  dilations. 

Tribb  II. — Anomopoda. 

Feet  Ave  (or  six)  pairs,  the  anterior  pair  more  or  lees  prehensile  and  destitute 
of  branchise. 

Fam.  1. — Daphnid-b. 

Baml  of  antennse  three  and  four- jointed,  flye  pairs  of  feet,  the  last  with 
a  euryed  appendage  guarding  branchial  sac;  autennules  of  female 
short,  one-]ointed. 

Fam.  2. — Bosminidje. 

Six  pairs  of  feet,  antennules  elongated,  many-jointed. 

Fam.  3. — LtNoODAPHKiD-ffi, 

Antennules  of  female  elongated,  but  one-jointed;  Intestine  simple  or 
convolute. 

Fam.  4.--LYNCEiDiE. 

Antennae  with  both  rami  three-jointed,  Intestine  convolute,  with  ab- 
dominal but  no  anterior  e»ca. 

SUB-OBDEB  II.— GYMNOMEBA  (destitute  of  covering). 

Body  without  or  nearly  destitute  of  bivalve  shell ;  feet  not  branchiate,  spiny.    An- 
terior thoracic  ganglia  in  one  mass. 
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FaM.  1. — POLYPHEMIDJE. 

.   Abdomen  curved,  terminating  in  twO  long  stylets. 

FaM.  2. — LEPTODORIDiE. 

Abdomen  straight,  ending  in  short  olaws. 

FAMILY  SIDIDiE. 

Head  separated  from  the  body  by  a  depression,  without  promin- 
ent fornices  (or  sp/eading  shields)  oyer  the  base  of  the  antennse. 
First  pair  of  antennse,  or  antennnles,  as  we  shall  uniformly  call 
them,  one-jointed,  usually  rather  small  in  the  female,  but  extend- 
ing into  a  very  strong  flagellum  in  the  male.  Antennae  long, 
biramose,  with  unequal  branches.  Mandibles  truncate  at  the  end. 
Maxillae  armed  with  large  spines.  The  form  is  usually  elongate, 
and  the  abdomen  often  extends  beyond  the  edge  of  the  shell 
behind.  The  male  openings  are  usually  in  the  end  of  long  ap- 
pendages which  depend  from  the  base  of  the  post-abdomen.  This 
interesting  family  is  represented  in  America  so  far  by  four  species, 
one  of  which  constitutes  a  new  genus.  Others  will  undoubtedly 
be  found  upon  a  careful  study  of  the  fauna  of  the  great  lakes 
Most  of  the  species  prefer  the  clearer  and  colder  water  of  large 
lakes.  The  processes  of  development,  as  traced  by  the  writer,  vary 
very  little  from  the  method  exhibited  by  Moina.  The  ephippial 
condition,  however,  is  not  found  in  these  animals  which  are  less 
subject  to  destructive  influences  of  the  climate.  They  do,  how- 
ever, produce  so-called  winter  eggs  which  ar^^  laid  in  October  and 
are  distinguished  from  the  summer  eggs,  which  hatch  in  the  brood 
cavity,  by  a  brown  color  and  the  presence  of  fatty  spheres.  These 
eggs  are  produced  in  large  numbers  in  distinction  from  most  other 
Oladocera  in  which  the  winter  eggs  are  very  few.  These  eggs  are 
permitted  to  settle  to  the  bottom  and  there  develop  at  the  proper 
time.  Sida  crystallina  is  often  found  in  immense  numbers  in  large 
lakes  which  contain  abundant  plant  growth.  The  size,  and  especi- 
ally the  reproduction  activity,  is  very  dependent  on  the  environ- 
ment, and  hence  little  success  is  obtained  in  preservation  in 
aquaria.  Some  of  the  genera  are  nocturnal  and  should  be  sought 
at  the  surface  on  quiet  evenings. 

I. — Genus  Sida.    Straus. 
(Plate  N.  Figs.  12-14.) 

Body  elongate,  hyaline.  Head  small,  quadrate.  Fornices  ab- 
sent.   Antennules  of  female  small,  truncate;  of  male,  with  a  long 
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flagellum.  Second  antennae  with  the  rami  two  and  three-jointed. 
Male  with  the  sexual  openings  just  behind  the  last  pair  of  feet. 
It  is  the  upper  or  longer  branch  of  the  antennae  which  in  Sida  i» 
three-jointed,  while  the  reverse  is  the  case  in  the  next  genus. 
The  only  species,  according  to  P.  E.  Mueller,  is  the  ubiquitous  S. 
crystallina.  The  S.  elongata  of  Sars  is  distinguished  by  the 
smaller  head  and  its  concave  lower  margin  and  more  elongate 
shell.  The  terminal  joint  of  the  longer  ramus  has  one  less  seta 
than  S.  crystallina,  while  the  post-abdomen  has  more  numerous 
spines.  We  incline  to  believe  it  a  valid  variety  at  least.  The 
bibliography  below  is  extracted  from  a  previous  report: 

Daphne  cryBtaUinat  Mukllbb. 

Daphnia  cryttallinc^  Latksiixb,  Bobc. 

Sida  crystaUina,  Stbaus,  Mem.  Mus.  Hist.  Nat. 

Sida  crystalUna,  M.  Edwards,  Hist  Nat.  Crust. 

MonoctduB  crystaUinitat  Gmxltx,  Makusl.   Fabbigius. 

MonocvluB  eUmgatuB,  Dm  Gbbb,  Mem.  senrir.  Hist.  Ins. 

Sida  crystallina^  Lixviir,  Branch,  d.  Danzlger  Geg. 

Baibo,  Brit.  Entom. 

LiixjBBOBG.  De  crust,  ex  ord.  trib. 

FiSCHBB. 

SCHOBDLBB,  Die  Branch,  d.  Umg.  v.  Berlin. 
Neue.  Beitr. 

Lbtdio,  Naturg.  d.  Daph. 

8AB8,  Norges  Ferskv— Krebsdyr. 
Sida  elongata.   Sabs,      **  **  ** 

.Sida  cryBtaUina,  P.  E.  Muxllbb,  Danmark's  Cladocera. 

KuBz,  Dodekas  Neuer  Cladoceren. 

BiBOB,  Notes  on  Cladocera. 

Hjkbbigk,  Mlcrosc.  Entom. 

LuTz,  Untersuch,  u.  d.  Cladoceren  d.  Umg.  ▼.  Bern.,  1878. 

Wbismaitn. 

GBOBBBir,  Eotwicklung.   Moina. 

HxBBicK,  Crustacea  of  Minnesota. 

II. — Genus  Psbudo-sida.    Herrick.    (Genus  d.) 

Similar  to  Sida.  Antennules  of  the  female,  with  a  long  flagel- 
lum, like  that  of  the  male  of  Sida,  sensory  setse  lateral.  Body 
elongate,  head  short,  extending  into  a  sharp  beak.  The  post- 
abdomen  is  armed  with  groups  of  sharp  spines  or  bristles.  Most 
characteristic,  however,  is  the  fact  that  the  antennary  joint,  which 
in  Sida  is  two-jointed,  in  this  species  is  tri-articulate,  and  the  two- 
jointed  ramus  has  a  great  number  of  s^tse  (16-17). 

Sp.  1.    Pseudo-sida  bidentata,  Herrick.    (Sp.  n.) 

(Plate  K.    Fig.  9.) 

Post-abdomen  armed  with  12-14  clusters  of  spinules  in  a  trans- 
verse row ;  the  terminal  claw  armed  with  two  long  basal  spines^ 
and  with  numbers  of  fine  teeth  on  the  inside.    The  two-jointed 
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ramus  of  the  anteimaB  has  six  setae  on  the  hasal,  and  ten  or  eleven 
on  the  terminal  joint,  while  the  three-jointed  ramus  has  a  short 
terminal  joint  bearing  three  spines.  The  valves  are  marked  with 
sparse  spines  on  the  lower  margin.  In  most  respects  this  species 
is  like  Sida,  which  it  resembles  in  size.  In  the  form  of  the  female 
antennte  it  is  like  Latona  which  it  also  somewhat  resembles^in  the 
number  of  joints  of  the  antennse  and  the  numerous  setse  they  bear. 
It  is  certainly  an  interesting  transition  form.  Found  only  in 
swamps  bordering  Mobile  bay,  Ala.,  but  whether  in  brackish  or 
fresh  water  my  notes  do  not  inform  me.  Sida  crystallina  lives  far 
out  in  the  bay,  and  Daphnella  is  found  in  pools  along  shore. 

III. — Genus  Limnosida.    Sars. 

(Plate  N.    Fig.  9.) 

Head  .crested;  eye  in  a  cunical  prominence.  Shell  elongated, 
produced  above  in  an  acute  angle.  Antennules  small,  truncate  in 
the  female;  in  the  male  of  enormous  size;  antennae  very  long. 
Post-abdomen  smooth;  terminal  claw  spiny. 

The  one  species,  L.  frontosa,  Sars,  is  not  yet  known  in  America. 

« 

rv. — Genus  Daphnella.    Baird. 

Neither  beak  nor  fornices  present.  Antennules  of  female  small, 
truncate ;  those  of  male  long,  flagellate.  Antennae  with  two-and 
three-jointed  rami.  Male  with  a  hook  on  the  first  foot,  and  large 
copulatory  organs  attached  to  the  base  of  the  post-abdomen. 

Sp.  1«    Daphnella  brachyura,  Lieyin. 

Si^  braehywa,  Lievik,  Branch,  d  Danziger  Geg. 

Daphnella  wingii,  Baibd,  Brit.  EDtom. 

Sida  brachtfura,  Lilljbbobo,  De  emst.  ex  ord.  trlb. 

DiaphanoMma  brandtianum^  Fischbb.  Brganzig.  Beriehtig. 

DaphneUa  brandtiana.  Sabs,  Norges  Ferskv.^Krebsdyr . 

Daphnella  braehyura,  P.  B.  Musllbr,  DaDmark's  Cladocera. 

DaphneUa  braehyura,  Ltttz,  UntersuchuDg  u.  die  Cladoceren  d.  Umg.  t.  Bern. 

Sida  braehyura,  Paybsti,  Naova  aerie  di  reoerche  delia  faana  pelagica  nei  laghl 

Italiani  (L.  Trasimene). 
DaphneUa  braehyura,  Hbbbiok,  Notes  on  Cmstacea  of  Minnesota. 
<Compare  also  D.  expinosa,  Bibgb,  Notes  on  Cladocera  p.  3.) 

The  species  of  Daphnella  found  about  Minneapolis,  occasionally 
abundant,  seems  not  to  differ  in  any  important  character  from 
European  types  of  D.  braehyura,  although  I  formerly  regarded  it 
as  distinct  (D.  winchelli,  Microscopic  Entom.,  Addenda). 

Head  less  than  i  the  body  (about  .27  mm.,  while  the  body  is 
«6  mm.  long);  eye  about  i  head;  antennae  when  reflexed  extend  a 
little  beyond  }  the  length  of  body.    Male,  .7  mm.  long;  antennae 
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reflexed,  reaching  base  of  shell ;  anterior  antennaa  extremely  long; 
copulating  organs  reaching  nearly  to  end  of  claws.  Having  care- 
fully compared  our  specimiens  with  the  descriptions  and  figures 
given  by  Birge  for  his  D.  expinosa,  the  evidence  seems  to  indicate 
hot  only  that  they  are  identical,  but  both  are  really  D.  brachyura* 
The  distinctive  characters  of  D.  expinosa  are  a  greater  indentation 
between  head  and  body,  absence  of  caudal  teeth,  greater  length  of 
male  appendages,  and  the  opening  of  the  f  asa  deferentia  below  the 
*^  instep  ^'  of  these  appendages. 

The  absence  of  teeth  upon  the  post-abdomen  is  of  even  generic 
importance  according  to  Sars,  who  gives  it  in  his  synopsis  of 
genera  as  typical  for  Daphnella,  In  our  specimens  the  claws  are 
at  least  pectinate  if  not  serrate,  while  the  appendages  of  the  male 
reach  generally  nearly  to  the  middle  of  the  claws.  The  relative 
length  of  these  appendages  and  the  antennae  of  the  male  is  variable. 

Sp.  2«    Daphnella  brandtiana,  Fischer. 

Head  as  long  as  half  the  body,  antennae  When  reflexed  reaching 
beyond  the  posterior  margin  of  the  valves.    Length  .0.8  mm.    Of 
the  validity  of  this  species  we  can  form  no  conclusion.    It  is 
usually  considered  a  variety  or  phase  of  the  above. 

V. — GkBNUS  Latona,  Straus. 
(Plate  N.    Fig.  8.) 

Body  elongate,  broad;  head  large  and  square,  appendaged  below 
with  triangular  laminae;  fomices  present.  Antennules  rather 
large.  The  larger  ramus  of  the  antennae  is  two-jointed  and  has  an 
expanded  process  at  the  base.  The  lower  posterior  angle  of  the 
shell  has  a  peculiar  diverging  set  of  setae.  The  shell  is  often  orna- 
mented with  numerous  flecks  of  bright  color.  There  is  a  copula- 
tory  apparatus  in  the  male. 

Latona  setifera,  Mueller, 

Is  the  only  species,  and  is  not  yet  recognized  in  Minnesota,  bufc 
was  found  by  Prof.  Birge  in  lake  Michigan. 

FAMILY  HOLOPEDIDiE. 

Genus  Holopedium,  Zaddach. 
(Plate  N.    Fig.  11.) 

The  peculiar  animal  bearing  the  name  Holopedium  gibberuo. 
has  the  brood  cavity  greatly  elevated,  and  the  whole  upper  part  of 
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the  animal  is  covered  by  a  jelly-like  mass  secreted  as  a  protection 
or  float.  The  antennae  are  simple  in  the  female  and  extend 
through  a  slit  in  this  covering.  In  the  male  they  are  prehensile 
and  have  rudimentary  inner  rami.  It  would  be  difficult  to  recog- 
nize the  affinity  of  the  female  with  its  monstrous  form  were  it  not 
for  the  male  and  particularly  the  development  history.  Found  in 
this  state  probably  only  in  lake  Superior.  Forbes  mentions  it  from 
lake  Michigan. 

FAMILY    DAPHNIDiE. 

The  family  Daphnidse  contains  the  genera  Moina,  Ceriodaphnia, 
Scapholeberis,  Simocephalus  and  Daphnia,  which  include  the  com- 
monest, as  well  as  some  of  the  largest,  Cladocera.  The  genera  may 
be  distinguished  by  the  following  table: 

I.   Head  rounded,  not  beaked;  antennules  long  In  both  sexes,  shell 

not  eoverlns the  end  of  tbeabdomen Moina, 

II.   Head  rounded ;  antennules  rather  short ;  shell  enclosing  whole 

body Cerlcdap  hMaJ 

III.  Head  somewhat  beaked  below,  shell  angled  below  or  extending 

in  long  spines  from  the  lower  angle,  pigment  fleck  roundish..  .ScaphoUheriB. 

IV.  Head  beaked  below ;  shell  rounded  below,  with  a  blunt  spine  * 

above :  pigment  fleck  elongate SimocephalM* 

v.    Head  beaked  below ;  shell  extending  in  a  sharp  spine  at  the  upper 

posterior  angle ;  pigment  fleck  small Daphnia, 

The  Ciboulatobt  System  op  the  DAPHNiDiE. 

In  the  Daphnidce^  and,  indeed,  the  Cladocera  in  general,  we  meet 
an  instance  of  great  development  of  surfaces  at  the  expense  of 
solidity  of  form  and  compactness  of  organs.  The  whole  body  ill 
composed  of  an  aggregate  of  laminae,  and  the  appendages  all  ap- 
proximate more  or  less  toward  this  fundamental  modification. 
Thus,  for  example,  the  head  is  a  leaf-like  body  wifch  a  laminate  shield 
above  and  a  pair  of  flat  organs  beneath.  The  abdomen  terminates  in 
a  knife-like  post-abdomen,  while  the  thorax,  with  its  narrow  form, 
foliaceous  feet  and,  far  more,  the  enormous  development  of  the 
outer  wall  to  enclose,  more  or  less  fully,  the  entire  body,  is  the 
typical  illustration  of  this  fact.  Necessarily  this  structural  modi** 
fication  exerts  a  formative  influence  on  the  internal  organs  which 
are  all  more  or  less  influenced  by  it;  and  this  is  peculiarly  the  cas^ 
with  the  more  external  and,  in  general,  the  paired  organs.  Thus 
the  ^^  shell  glands,^*  so  called,  which  in  Copepoda  are  generally 
coiled  tubes,  become  here  greatly  flattened  organs  closely  united 
with  the  shell.    The  physiological  result  of  this  modification  is  the 
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flensitiveness  to  changes  in  the  enyironment,  which  is  universal 
among  the  Daphnidce.  The  compact  Gopepoda  survive  the  vicissi- 
tudes of  confinement  with  comparative  immuity,  but  the  first  taint 
in  the  water  destroys  the  delicate  organism  otDaphnia.  The  cause 
for  this  may  be  found  in  the  exposure  of  the  most  vital  and  delicate 
parts  of  the  organism  to  the  influences  of  the  surrounding  aqueous 
medium.  In  particular  the  circulatory  and  respiratory  systems, 
which  here  are  not  easily  to  be  distinguished  one  from  the  other, 
constitute  a  relatively  very  large  area  of  close  contact  with  the 
water.  It  thus  happens  that  the  central  organs  are  influenced  in 
a  very  short  time  by  whatever  deleterious  substances  may  be  dis- 
seminated in  the  water. 

Notwithstanding  this  lack  of  centralization,  the  structure  of 
these  animals  is  of  a. very  considerable  degree  of  complexity  and, 
presenting  so  many  instructive  modifications  under  circumstances 
so  favorable  for  study,  has  been  very  thoroughly  investigated.  The 
very  transparency  which  has  made  it  possible  to  clear  up  many 
questionable  points  in  crustaceoloiry  from  the  lessons  learned  in 
Daphnia,  has  rendered  the  investigation  of  certain  sets  of  organs 
extremely  difficult,  and  among  these  may  be  mentioned  the  circula- 
tory system.  The  circulation  of  the  nutritive  fluid  and  the  gen- 
eral facts  connected  with  the  heart  were  indeed  early  understood; 
but  there  remains  many  a  detail  and  some  important  relations 
which  are  as  yet  either  imperfectly  known  or  entirely  misunder- 
stood. The  following  notes  are  offered  as  a  contribution  to  the,  as 
yet  incomplete,  knowledge  of  the  circulatory  apparatus. 

The  observations  were  confined  for  the  most  part  to  Daphnia 
schcefferi  and  Simocephalus  vetulus^  with  occasional  comparisons 
with  Eurycercus^  Pleuroocis,  Pasithea  and  others.  It  is  greatly 
to  be  desired  that  the  study  might  be  carried  to  the  Sididse, 
in  which  the  larger  size  and  superior  transparency  would  doubt- 
less reward  the  search  with  several,  as  yet  doubtful  details. 
The  circulation  of  the  nutritive  fluid  in  the  Daphnidse,  then,  is 
somewhat  complicated,  but  may  be  divided  into  a  superficial  and  a 
deep  system.  It  must  be  remarked  that  this  distinction  is  arbitrary 
and  only  used  for  its  convenience.  The  one  extends  over  the  entire 
inner  surface  of  the  carapace,  while  the  latter  is  in  close  relation 
with  the  vegetative  organs,  and  extends  into  the  branchial  vessels 
of  the  feet.  The  nutritive  fluid  which  is  normally  colorless  and 
supplied  with  corpuscles  of  organized  nutriment,  (it  seems  doubt- 
ful if  they  should  be  called  blood  corpuscles)  is  confined  for  the 
most,  if  not  its  entire,  course  within  membranous  walls  of  connec- 
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tive  tissue  which,  however,  instead  of  assuming  a  definite  form  as 
^^blood  vessels/^  for  the  most  part  conform  to  the  contour  furnished 
by  the  firmer  organs. 

This  membrane  which  is  frequently  folded  upon  itself  and  invests 
the  body  walls  and  the  inner  organs,  is  in  some  places  free,  and  may 
be  seen  as  a  pulsating,  swinging  film,  or,  more  frequently,  it  can 
only  be  detected  as  a  swaying  line  (seen  in  optical  sections),  thus 
giving  rise  to  the  misapprehension  that  one  is  dealing  with  a  thread, 
or  as  moving  graius,  in  which  case  the  film  is  itself  invisible  but  its 
presence  is  indicated  by  the  attached  grains  of  protoplasm.  About 
the  heart  the  free  swaying  portions  of  this  membranous  layer  are 
80  numerous  as  to  render  it  almost  impossible  to  distinguish  the 
essential  from  the  accidental  appearances. 

This  membrane  must  serve  the  most  various  purposes;  aside  from 
the  mere  retention  and  direction  of  the  blood  currents,  it  is  often 
transformed  into  a  branchial  surface.  At  definite  points  it  becomes 
the  bearer  of  the  cells  which  were  above  mentioned  as  grains  of 
protoplasm.  These  are  most  numerous  in  young  and  well-fed  ani- 
mals, and  in  particular  in  gravid  females,  while,  on  the  contrary, 
mature  males  and  females  after  the  escape  of  the  young,  are  nearly 
devoid  of  such  bodies.  These  are  most  numerous  in  angles  of  the 
membrane,  particularly  about  the  heart,  shell  glands,  ovaries, 
intestine  and  the  branchial  spaces  in  the  feet. 

These  cells  vary  in  size  from  that  of  the  blood  corpuscles  to 
larger  cells  with  nuclei  of  comparatively  very  large  size.  It 
would  be  too  much  to  say  that  such  cells  are  developing  blood 
corpuscles;  but  that  they  are  reservoirs  of  nutriment  which  serve 
to  supply  the  increased  demand  upon  the  blood  in  exigencies  of 
the  existence  of  the  animal,  cannot  be  doubted.  It  is  a  well  known 
fact  that  the  number  of  bluod  corpuscles,  so  called,  likewise  varies, 
and  apparently  under  the  same  conditions.  It  seems  altogether 
probable  that  the  two  facts  may  be  considered  as  supplementary, 
i.  e.  that  the  same  process  of  depauperating  of  the  blood,  which 
deprives  it  of  its  corpuscles  in  an  earlier  stage,  lays  waste  those 
supplies  laid  up  in  the  cells  referred  to  (whether  by  their  actual 
separation  as  blood  corpuscles  or  simply  desolving  of  the  contained 
material  is  of  little  importance).  These  cells  also  are  thus  paralel- 
iized  with  the  '^  oil  globules^^  of  Copepoda.  In  such  copepods  as 
Cyclops  and  Canthocamptus^  which  appear  to  have  no  differen- 
tiated heart,  there  are  always  present  drops  of  colored  fluid,  which 
are  most  numerous  in  well-fed  and  pregnant  specimens.    These 
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drops  occupy  the  same  relative  position  as  the  blood  globules  of 
other  Crustacea,  u  e,^  they  lie  within  a  very  thin  membrane  cor- 
responding to  the  vascular  walls  of  other  animals.  This  mem- 
brane, in  general,  invests  the  alimentary  canal,  as  can  be  very 
readily  seen  in  the  abdomen,  where  it  encloses  a  considerable  space 
about  the  intestine,  which  is  filled  with  fluid,  investing  more  or 
less  completely  the  muscles  and  other  organs.  As  there  is  no 
rapid  circulation  of  blood,  these  "oil  drops "  are  comparatively 
stationary,  and  yet  are  moved  slowly  by  the  constant  contraction 
of  the  walls  of  the  alimentary  canal  which,  in  the  anterior  part,  or 
stomach,  are  thick  and  glandular,  while  in  the  abdomen  they  seem 
to  be  more  fitted  for  respiratory  function. 

The  above  arrangement  in  Cyclops  is  correlated  with  its  com* 
pact  habit  and  thick  carapace,  and  forms  a  simple  starting-point 
for  the  study  of  the  circulatory  system  in  arthropods.  It  seems 
that  the  walls  of  the  membranous  blood  cavity  are  themselves  also^ 
in  places,  furnished  with  muscles,  so  that  the  fluid  is  not  depend- 
ent entirely  on  the  vermiform  or  the  peristaltic  motions  of  the 
intestine  for  its  escape  fy*om  stagnation.  If  this  be  correct,  we 
here  have  ain  indication  Df  the  origin  of  the  central  organ  of  the 
circulatory  system. 

But  to  return  to  Daphnia,  the  heart  lies  in  the  dorsal  region 
over  the  intestine  upon  which  it  may  be  said  to  ride,  as  it  were 
astride,  though  as  we  shall  see,  it  is  separated  from  the  intestine 
by  other  organs.  In  Eurycercus  this  is  most  evident,  as  here  the 
heart  is  more  obviously  bifurcate. 

The  heart  and  circulation  in  Daphnia  has  been  described 
more  or  less  at  length  by  many  authors,  in  particular  Clam 
(Zur  Kenntniss  der  Daphniden  und  verwanter  Cladoceren. 
Zeitsch.  f.  Wiss.  Zool.  Bd.  xxvii.)  and  Gmithuisen  (the  work 
of  this  author  I  have  not  seen),  while  Weisinann  (Ueber  Bau 
nnd  Lebenserscheinungen  von  Leptudora  hyalina,  1874)  describes 
the  heart  of  Leptodora,  and  Claus  (Zur  Kenntniss  des  Baues  und 
der  Organ,  der  Polyphemiden),  that  of  the  Polyphemidse.  Other 
authors,  except  G.  0.  Sars^  who  elucidates  some  points  in  the 
circulation  of  blood  in  Sida,  seem  to  have  added  little  or  nothing 
to  our  knowledge  of  this  interestinjz  subject. 

As  already  often  described,  the  heart  occupies  a  place  in  a 
definite  space — the  pericardial  chamber — the  summit  of  which  is 
the  dorsal  shield  which,  we  believe,  should  le  distinguished  from 
the  remainder  of  the  so-called  cephalic  shield.  (It  is  usual  to 
d^cribe  the  shell  of  Daphnia  as  consisting  of  a  bivalve  posterior 
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portion  or  armostegite,  and  a  simple  anterior  cephalostegite;  but  it 
seems  much  more  proper  to  consider  that  portion  of  the  shell 
which  covers  the  pericardial  space,  and  is  the  point  of  attachment 
of  the  powerful  muscles  of  the  abdomen  and  of  the  membranous 
walls  of  the  pericardium,  as  a  distinct  portion  of  the  carapace,  as  it 
often  evidently  appears  through  the  presence  of  a  distinct  suture, 
or,  in  its  absence,  through  the  peculiar  sculpture  of  the  shell.  In 
such  case  it  might  also  be  proper  to  distinguish  two  regions  on  the 
lateral  appendages  of  this  dorsal  shield,  an  upper  and  a  lower, 
separated  by  the  more  or  less  obvious  line,  extending  from  the 
union  of  the  lateral  lines  of  the  dorsal  and  cephalic  shield  in 
nearly  a  straight  line  toward  the  posterior  portion  of  the  shell, 
and  indicating  the  insertion  of  the  muscles  which  move  the  feet 
and  post-abdomen.  The  lateral  walls  of  the  pericardial  space 
are  the  shell-walls  themselves,  and  the  floor  is  formed  by  a  mem- 
brane supported  on,  and  investing  in  part,  the  strong  muscles 
which  connect  the  abdomen  with  the  upper  anterior  part  of  the 
dorsal  plate.  Thus  a  space  is  left  between  the  pericardiuoii  and  the 
inti^tine  which  is  occupied  by  a  special  blood  sinus  leading  toward 
the  posterior  and  lower  part  of  the  abdomen.  The  posterior  wall  o^ 
the  space  is  formed  by  a  chitinous  partition  which  bounds  the 
brood  space,  or  its  homologue,  and  is  connected  by  chitinous 
processes  (stutzbalken)  with  the  6uter  skeleton.  The  anterior,  on 
the  other  hand,  is  only  bounded  by  the  supporting  ligaments  of 
the  abdomen  above  described  and  membranous  partitions.  As 
usually  described,  the  heart  lies  suspended  in  the  cavity  thus  de- 
iBned,  by  slender  muscular  threads,  more  or  less  like  those  of  the 
heart  of  Corethra  larvae  and  the  like;  and  such  seems  to  be  the 
case  at  first,  but  a  more  careful  study  shows  that  this  is  far  from 
correct.  On  the  contrary,  the  chief  supports  of  the  heart  are 
membranes  which,  seen  in  cross-section  with  the  attached  grains 
or  blood  globules,  assume  the  appearance  of  exceedingly  slender 
structureless  threads.  The  action  of  re-agents  indicates  that  these 
supposed  threads  are  not  muscles,  but  composed  of  connective 
tissue;  while  by  changing  the  focus  the  sharpness  of  the  line  is 
frequently  not  altered,  but  its  relative  position  is  changed^ — a  simple 
test  which  often  serves  to  dispel  an  illusion  of  this  sort.  Tha( 
there  are  some  threads  of  the  character  above  mentioned  is  not  to 
be  doubted,  as  in  connection  with  the  valves  of  the  heart;  but  the 
proper  support  of  the  heart  is  found  in  the  membranes  which 
invest  it  in  part,  and  are  reflected  upon  the  walls  of  the  shell  and; 
anteriorly,  of  the  intestine.    It  is  not  yet  possible  to  fully -describe 
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the  insertion  of  these  tissues,  as  there  is  so  large  a  number,  especi- 
ally about  the  anterior  opening,  where  they  lie  in  all  directions 
and  at  all  angles,  and  are  so  transparent,  that  only  their  vertical 
sections  appear  as  dark  lines.  Thus  the  same  membrane  appears 
and  disappears,  only  to  re-appear  in  a  different  position  where  it 
might  be  readily  taken  for  a  distinct  membrane.  In  general, 
however,  I  hope  to  make  no  serious  error  in  the  following  sum- 
mary. Before  going  into  detail,  however,  it  will  be  necessary  to 
consider  the  intimate  structure  of  the  heart,  as  well  as  its  general 
shape  and  position. 

The  general  shape  is  that  of  an  irregular  oval  with  the  greatest 
convexity  posterior  {Daphnia,  etc.\  or  it  may  be  strongly  bifid  and 
thus  somewhat  Y-shaped  (Eurycercus^  etc.).  It  is  held  in  position 
in  the  pericardial  cavity  by  the  membranes  above  alluded  to,  to 
which  it  is  attached  at  defihite  points,  the  principal  of  which  are  two 
slight  enlargements  on  the  lower  posterior  portion,  which  are  in  part 
opposed  to  each  other  and  also  to  a  superior  posterior  point  of 
insertion.  All  three  of  these  points  are  thus  held  in  relation  with 
the  shell  with  which  the  attached  membrane  is  connected  on  either 
side  below  and  above.  The  membrane  then  extends  part  way  along 
the  heart  wall  towards  the  anterior  and  is  then  reflected  to  the 
shell  wall.  The  result  of  this  is  that  the  pericardial  space  is  an 
angular  cavity  opening  in  front.  It  would  seem  as  though  the 
membrane  attaching  the  heart  were  identical  with  that  lining  the 
cavity  itself.  The  heart  proper  is  obviously  composed  of  series  of 
muscular  elements,  which  are  considered  as  simple  cells  by  Glaus, 
and  which  in  young  individuals  show  very  destinct  nuclei  of  compar- 
atively large  size.  These  are  arranged  like  the  meridian  lines  of  a 
globe  uniting  above  and  below,  thus  forming  the  most  effective 
apparatus  possible  for  contracting  the  heart.  In  the  smaller 
Daphnidse,  as  stated  by  Glaus,  there  seems  to  be  but  a  single  layer 
of  muscular  rayn,  but  in  D.  schsefferi  and  Simocephalus  I  have 
repeatedly  satisfied  myself  that  some  of  the  longitudinal  rays 
sink  below  the  others  and  form  a  series  of  longitudinal  muscles^ 
as  stated  by  earlier  writers.  These  are  furnished  with  a  nucleus 
which  is  frequently  more  or  less  extefnal,  appearing  like  a  spheri- 
cal appendage.  In  Leptodora  Weismann  has  shown  the  heart  to 
consist  primarily  of  a  membrane  of  connective  tissue,  upon  which 
the  muscular  fibres  or  cells  sit  in  somewhat  the  same  position  as 
in  Daphnia,  except  that  there  is  not  the  same  regularity  in  the 
arrangement.  There  are  many  considerations  which  would  lead 
as  to  expect  the  same  structure  in  Daphnia,  though  it  is  not  yet 
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demonstrated;  and  the  structure  of  the  anterior  opening  seems  to 
point  in  the  same  direction.    At  any  rate  there  is  a  close  connec- 
tion between  the  muscular  and  connective  parts  of  the  heart.     We 
have,  then,  in  the  heart  of  Daphnia  a  highly  developed  apparatus 
for  closing  it,  but  apparently  none  for  its  opening.    This  certainly 
is  not  accomplished  by  the  few  fibers  which  connect  the  heart 
with    the   shell,   the   very  contractility  of  which    is   doubtful. 
Nay,  more,  these  are  insufficient  even  to  hold  it  in  its  place  in  the 
cavity.   Still  less  can  we  assume  that  the  heart,  from  any  inherent 
power,  can  open  itself.    This  must  be  explained  by  the  operation 
of  two  factors  which  are  interdependent,  i.  ^.,  the  elasticity  of  the 
supporting  membranes  and  the  unequal  pressure  of  the  blood  in 
different  parts  of  the  body.    1.  The  membranes  which  support 
the  heart  are  attached  not  at  right  angles,  but,  on  the  contrary,  in 
a  direction  more  nearly  parallel  to  the  walls  of  the  heart,  and  thus 
whatever  elasticity  they   possess  is  greatly  increased;  and  the 
diminishing  of  the  size  of  the  heart  draws  these  membranes  out 
of  their  position  at  the  expense  of  their  elasticity,  which  tends 
to  restore  them  to  their  original  position  when  the  pressure  is 
removed,  in  the  same  way  a  drum-head  returns  after  a  blow  to  its 
normal  position.    This  factor  is,  however,  only  operative  so  long 
as  the  whole  system  of  membranes  to  which  these  belong  is  dis- 
tended with  fluid.    If  this  blood  cavity  be  punctured,  the  fluid 
flows  out  and  the  heart  shrivels.    It  may  continue  to  beat  for 
some  time,  but  it  will  be  seen  that  the  effort  consists  simply  in 
a  vigorous  contraction  which  is  followed  by  no  perceptible  enlarge- 
ment.   2.  After  the  systole  the  blood  of  the  heart  is  forced  toward 
the  head,  whence  it  is  prevented  from  re-entering  the  pericardial 
space  directly  by  the  valves  and  the  membrane  enclosing  the 
arterial  blood.    The  pressure  is  therefore  increased  in  all  parts 
of  the  system,  except  the  pericardial  chamber  where  it  is  greatly 
diminished.    The  membranes  supporting  the  heart  are  thus  un- 
usually tense,  and  the  muscular  effort  having  ceased,  the  walls  of 
the  heart  are  distended,  and  blood  flows  in  in  the  direction  of  the 
least  resistance  through  the  two  lateral  openings  or  ventral  valves 
of  the  heart.    The  contraction  of  the  heart  during  the  systole  is 
not  simultaneous  in  different  parts,  but  begins  by  the  contraction 
of  the  posterior  part  where,  beine:  nearly  free,  the  motion  is  more 
nftrked.    At  the  close  of  the  systole  the  heart  is  irregularly  con- 
tracted, the  points  of  attachment  above  described  being  more  dis- 
tended than  the  remaining  portions.     The  anterior  of  the  heart  is 
rendered  very  difficult  to  study  by  the  fact  that  its  opening  is 
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covered  by  the  musclAS  of  the  mandibles  and  obscured  by  the 
many  sapporting  and  vibrating  membranes  alluded  to. 

It  is,  however,  suspended  by  two.folds  of  membrane  which  I  have 
been  inclined  at  times  to  believe  blood-vessels  through  appearances 
resulting  from  the  confused  currents  flowing  about*  them.  The 
upper  margin  is  also  attached  by  a  pair  of  cords  directly  to  the 
superior  part  of  the  shell.  The  anterior  opening  or  arterial  valve 
is  most  perplexing,  and  the  following  description  which  applies 
only  to  Daphnia  schasfferi  must  be  subject  to  some  doubt.  It  ap- 
pears however  that  it  has  been  in  a  measure  misunderstood  by  pre- 
vious writers,  and  namely  by  Claus,  who  compares  it  with  that  of 
Leptodora,  which  if  correctly  described  by  Weismann,  is  not  at  all 
identical  in  form,  but  quite  comparable  with  one  of  the  sides  or  lips 
of  the  venous  opening.  It  does  not  seem  to  be  connected  by  a 
thread,  as  stated  for  Leptodora^  with  the  aortal  bulb,  for  in  reality 
there  is  no  aortal  bulb;  the  heart  simply  is  connected  with  the 
system  of  membranes  which  more  or  less  inclose  the  system.  The 
floor  of  the  so-called  aortal  space  is  a  membrane  which  separates  the 
outflowing  stream  from  a  current  which  flows  toward  the  abdomen 
and  passes  directly  under  the  arterial  opening,  so  that  it  appears  as 
though  there  was  a  stream  entering  the  heart  from  before  as  well 
as  at  the  sides;  the  arterial  opening  being  nearer  the  dorsal  part  of 
the  heart  than  is  naturally  expected,  and  the  slight  enlargements 
at  the  attachment  of  the  supporting  membrane  favoring  the  im- 
pression that  there  is  here  a  veritable  opening.  The  out-flowing 
blood  stream  is  bounded  at  first  by  the  membrane  above  mentioned, 
which  is  farther  on  reflexed  onto  the  shell  and  intestine  so  that 
the  streams  in  the  head  flowing  just  under  the  shell  are  separated 
from  the  deep  dorsal  stream  flowing  from  the  heart.*  This  main 
current  passes  to  the  region  of  the  eye  between  the  horns  of  the 
caeca  of  the  alimentary  canal,  and  thence  beneath  the  stomach,  and 
here  divides,  part  becoming  external  and  a  deeper  part  passing  un- 
der the  intestine,  thence  in  front  of  the  heart,  flows  into  the  deep 
sinus  which,  as  before  said,  passes  beneath  this  organ.  Other  por- 
tions of  the  returning  stream  flow  around  the  angle  of  the  union 
of  the  head  and  body  and  constitute  a  stream  just  above  the  feet 
in  which  the  current  flows  vigorously. 

Yet  other  portions  flow  into  the  region  of  the  shell-gland  and 
are  united  with  blood  which  here  parses  through  the  numerous 
sinuses  described  by  Claus  as  surrounding  this  organ  (Die  Schalen- 

*In  PasUhea  reelirotlris  this  septum  is  easily  seen  as  a  swajring  metubrane,  which  near 
the  eye  is  reflexed  to  the  top  of  the  shell. 
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druse  der  Dapbnien)  and  thence  flows  into  the  abdomen,  uniting 
with  the  other  two  streams.  A  part  also  of  the  current  in  the  head 
flows  into  the  antennae  where  it  follows  a  deep  course  through  the 
basal  joint  in  which  the  corpuscles  may  be  seen  to  emerge  to  the 
surface  from  two  points  where  are  spaces  between  the  powerful 
muscles,  the  first  being  near  the  base  and  the  second  near  the  ex- 
tremity of  this  joint,  and  then  to  return  and  join  the  superficial 
current. 

The  corpuscles  appear  to  enter  the  rami  very  rarely  if  at  all. 
That  part  of  the  superficial  stream  which  reaches  the  interior  of 
the  pericardial  chamber  passes  between  the  muscles  of  antennse 
und  jaws  and  seems  to  find  its  way  into  the  greac  current  beneath 
the  heart,  though  I  ha^e  also  thought  to  have  seen  it  flow  directly 
into  the  pericardia]  space  as  the  lateral  superficial  streams  do. 
That  part  of  the  superficial  stream  which  reaches  the  posterior 
margin  of  the  shell  returns  through  a  canal  formed  by  the  walls 
of  the  shell  and  the  brood-space,between  the^^stutzbalken"of  which 
the  blood  corpuscles  can  be  seen  to  glide  more  rapidly  than  in  the 
free  lateral  spaces. 

Lastly ,it  only  remains  to  follow  the  fortune  of  the  strong  stream 
flowing  along  the  neutral  surface  of  the  abdomen.  The  strong 
•current  flowing  beneath  the  heart  enters  a  broad  sinus  which  lies 
over  the  intestine  and  extends  for  over  a  third  of  its  length,  where 
its  walls  unite  with  the  surface  of  the  intestine  above  and  thus 
•open  downward  on  either  side. 

The  stream  thus  directed  flows  toward  the  openings  of  the  base  of 
the  feet.  The  structure  of  the  branchiaB  has  not  yet  been  clearly 
•described.  Instead  of  nearly  spherical  or  oval  chambers  they 
are  really  tubes  which  connect,  on  one  hand  with  the  opening 
above,  and  below  with  the  general  cavity  of  the  limb,  whence  the 
hlooi  returns  to  the  abdomen.  The  current  is  very  rapid  through 
these  tubes.  The  blood  having  been  returned  to  the  ab- 
•domen,  courses  in  the  well  known  manner  through  the  post-ab- 
•domen  and  flows  over  the  intestine,  thence  over  the  back-flowing 
stream  to  the  posterior  lower  opening  of  the  pericardial  chamber. 

The  study  of  the  actions  of  the  heart  is  rendered  more  difiScult 
by  the  fact  that  in  order  to  secure  the  greatest  possible  transpar- 
ency, the  living  animal  must  be  covered  and  a  little  pressure  ap- 
plied, which  is  frequently  attended  with  abnormal  variations  of  the 
circulation.  In  particular  if  the  usual  exit  of  the  blood  be  stopped 
by  the  csBca  of  the  intestine,  as  is  frequently  the  case,  the  opera- 
tion of  the  heart  may  be  reversed,  when  a  vigorous  stream  may  be 
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seen  to  enter  the  arterial  opening  and  emerge  from  the  ventricles. 
This  process  would  be  impossible  if  the  anterior  valve  were  as  de- 
scribed by  Ciaus  and  Weismann;  while  being  really  more  like  the 
venous  valves,  it  is  easily  and  frequently  permitted.  The  current 
of  the  blood  in  this  case  stagnates  except  near  the  heart. 

The  rapidity  of  the  pulsations  of  the  heart  varies  with  age  and 
condition  of  rest  or  motion. 

In  D.  schsefferi  this  variation  may  range  from  about  150  per 
minute  to  perhaps  250,  200  being  probably  a  fair  average.  In  a 
young  Simocephalus  I  have  observed  a  heart  beat  300  times  in  a 
minute.  Again,  in  a  specimen  of  D.  Schasfferi  at  rest  the  heart 
was  beating  170,  but  during  the  spasmodic  motion  of  feet  and  an- 
tennae the  pulse  rose  to  over  200. 


I. — Genus  Moina.    Baird. 

The  systematic  position  of  this  genus  has  been  the  theme  of 
some  discussion,  it  being  claimed,  with  good  reason,  that  there  are 
many  resemblances  to  the  Lyncodaphnidse  (P.  E.  Mueller  considers 
it  a  transition  to  the  Bosminidee  and  lyncodaphnids);  on  the  other 
hand,  Leydig  and  Eurz  regard  it  more  closely  allied  to  the  Sididae^ 
with  equally  good  reason.  The  long  antennae,  long  narrow  anten- 
nules  and  many  peculiarities  in  form,  etc.,  suggest  the  macrothroid 
crustaceans;  the  extended  abdomen  and  especially  the  location  of 
the  male  seminal  opening  are  like  Daphnella,  which  Moina  resem- 
bles in  motion  and  habit  very  strikingly.  The  absence  of  the  pig- 
ment fleck  is  no  more  a  characteristic  of  the  Sididae  than  of  other 
groups.  After  all  has  been  said,  the  immediate  affinities  of  the 
genus  are  acknowledged  to  be  with  the  Daphnidae. 

The  true  place  of  the  genus,  as  it  appears  to  the  writer,  waa 
hinted  at  by  Birge  (Notes  on  Cladocera).  Moina  setms  to  be  the 
pivotal  point  of  the  Cladocera,  at  least  of  the  families  above  men- 
tioned. Without  going  into  phylogenetic  speculation,  it  is  sug- 
gestive that  this  genus  can  and  does  by  preference  live  in  very  im- 
pure water  and  may  therefore  have  had  an  early  origin.  From 
Moina  diverges  the  stem  of  the  Daphnidae  by  way  of  Geriodaphnia^ 
Simocephalus  and  Daphnia.  These  two  latter  genera  are  intimately 
connected  by  Simocephalus  daphnoides,  Herrick.  Scapholeberis 
is  connected  with  Geriodaphnia  through  S.  angulata,  Herrick. 
The  Sididae  seem  to  diverge  by  the  way  of  Daphnella,  through 
which  by  means  of  Pseudo-sida  the  genus  Sida  is  reached,  and  final- 
ly Limnosida,  Latona  and  Holopedium.  The  relationships  of  the 
curious  Polyphemidae  are  less  evident. 
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The  Lyncodaphnidse  make  an  easy  traasition  to  the  Lynceids 
proper,  while  the  Bosminidse  are  still  quite  isolated,  but  are  sug- 
gested by  Macrothrix  pauper.  The  fact  that  Moina  stands  thus 
related  to  radiating  groups  is  simply  suggestive,  but  it  is  sugges- 
tive of  its  possible  antiquity  and  synthetic  character. 

The  three  species  of  this  genus  stand  very  poorly  distinguished 
from  one  another  and  their  specific  validity  may  be  doubted. 

The  most  exhaustive  study  of  the  embryology  of  the  G  ladocera 
was  based  on  Moina.  {Grobhen^  ErUwick  d,  Moina^  etc,) 

The  genus  is  characterized  by  Weiumann  and  Gruber^  about  as 
follows: 

Head  prone;  separated  by  a  depression  from  the  thorax;  fornices 
obscure;  rostrum  none;  pigment  fleck  absent;  antennules  of  the 
female  large,  moveable,  furnished  with  a  sensitive  seta  near  the 
middle,  flagelliform;  antennules  of  the  male  very  large,  hooked  at 
the  end.  The  setse  of  the  antennae  are  all  ciliate;  the  tri-articu- 
late  ramus  with  five  setse;  posterior  margin  of  the  valves  thicker 
in  the  median  line;  caudal  setaB  very  large,  about  twice  in  the 
length  of  the  animal;  anus  above  the  claws;  feet  of  the  first  pair  of 
the  male  wibh  a  strone:  hook. 

Weismann  has  shown  that  both  summer  and  winter  eggs  origi- 
nate from  groups  of  four  cells,  one  of  which  only  is  transformed 
into  the  egg,  the  remaining  three  serving  simply  as  a  supply  of 
nourishment  for  the  egg^  which  absorbs  it  directly.  Both  eggs  and 
nutrient  cells  develop  from  the  epithelium  of  the  termination  of 
the  ovary.  The  summer  eggs  have  less  yolk  than  the  winter  brood, 
and  the  yolk  is  bluish  in  the  summer  eggs  and  deep  red  in  the 
winter  eggs  of  Moina  rectirostris;  while  in  M.  paradoxa  the  sum- 
mer eggs  have  yellow  and  the  winter  set  snow-white  yolk.  There 
are  never  more  than  two  winter-eggs  in  any  of  the  DaphnidsB,  but 
there*  are  as  many  as  twenty  summer  eggs  in  some  cases  in  Moina. 
In  M.  rectirostris  only  one  winter  egg  is  produced,  which  is  one  of 
the  best  distinctions  ofthe  species,  as  this  is,  perhaps,  the  only  case. 
{Naturgeschichte  der  Daphnoiden^  Weismann.)  The  first  genera- 
tion, springing  from  the  winter  eggs  (impregnated  eggs),  is  com- 
posed solely  of  females  which  reproduce  parthenogenetically;  the 
second  brood  contains  sexual  males  and  females,  thus  completing 
the  cyclus. 

1   Ueber  einegeneueoder  unvolkommen  gekannte  Daphniderif  Freiburg^  1877. 
3 
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Sp.  1.    Moina  rectirostriSy  Mueller. 
(Plate  A.    Figs.  2,5,8,10, 11.) 

A,  Var   vera. 

Daphnia  reeUro»trii.      O   F.  IIOBLLKB.  LaTBIXLLK,  B08C.  DISMARBST.SCHRANK.LiTDIO. 

Monoeultti  reetirotlH*.  GmILIN,  FABBIGIUS,  IIaNUBU  JURIIIS. 

PaHlhea  rectirttrit,      KoCH. 

Moint  recUroHrla,  BaIBD,  WBISMANN,  K17BZ.  BlBOB. 

if.  V  IT,  brachiatus. 

Monoeuliia  braehintus.   JUBINB. 

Dapania  hric\l%ta.        DB3M4BB3T.  EDWABD9,    LBTDIO. 

MoiiM  brae  I  ait,  Baibd.  WBInifANM. 

<7.  BoUi  varieties, 

Moitiu  brachiala.  P.  E.  MUKLLEB.  LiLLJEBOBO. 

The  only  tan^ble  difference  between  the  two  forms  thus   united 
is  the  fact  that  M.  rectirostris  produces  but  a  single  winter   ovum 
and  hence  has  a  one-chambered  ephippium,  while  M.  brachiata  has 
a  two-chambered  ephippium. 

The  I  separated  from  the  thorax  by  a  marked  depression ;  there 

is  a  deep  depression  above  the  eye;  the  mar^nsof  the  shell  have  few 
bristles.  The  po3t-abdomen,which  extends  far  beyond  the  edge  of  the 
valves,  bears  about  eleven  hairy  spines  on  either  side,  the  lower 
spine  being  two-cleft  at  the  end;  the  base  of  the  claws  bears  a 
comb  of  small  teeth,  and  the  posterior  margins  are  bristled.  The 
ephippium  is  oval;  and  the  single  cavity  in  M.  rectirostris  has 
its  longer  axis  horizontal,  while  the  two  cavities  of  M.  brachiata  are 
vertical.  The  depression  above  the  eye  is  deeper  in  the  males,  in 
nvhich  sex  also  the  antennae  are  longer  and  bent  at  the  middle. 
The  seminal  bodies  are  stellate.  Length  1,  2  mm.  The  ^orm  is 
rfiubject  to  the  greatest  variation  due  to  the  varying  number  of  sum- 
imer  eggs.  Birge  finds  this  species  abundant.  I  have  found  both 
this  and  the  following  species  in  various  parts  of  the  Mississippi 
valley  from  Mobile  to  the  upper  river  region. 

Sp.  2.— Molna  paradoxa,  Weismaun. 

(Plate  A.    Figs.  1,3,6,7,9.) 

The  species  differs  in  a  few  very  insignificant  points  from  the 
previous   one.     The  head   is    short   and    nearly    evenly    convex 
above,  with  no  deep  depression  above  the  eye;  teeth  of  terminal 
claws  reduced  to  bristles  which  are  only  a  little  longer  than  the 
series  extending  down  the  claw  as  in  the  above  species;  the  first 

l"Orub?r  ani  \V»»i^nnnn.  ueJwr  einijfe  none  odcr  unvoUkmmcn  g^ekannte  Daphniden 
Freiburg.  1877 
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foot  of  the  male  is  famished  with  a  long  bristle;  the  lower  shell 
margins  are  more  bristly  than  in  the  previous  forms;  the  ephip* 
pium  has  two  cavities,  while  the  seminal  bodies  are  crescent-shaped. 

Sp.  3.— Moina  micrura,   Kurz 

This  form  may  b(^  of  specific  value,  but  it  is  not  sufficiently  dis- 
tinguished to  make  this  certain.  As  described  by  Kurz,  it  seems  to 
be  smaller  (1  mm.)  and  most  to  resemble  M.  paradoxa,  which  was 
not  at  that  time  described.  The  post-abdomen  is  short  and  has  few 
^6)  spines,  while  the  terminal  claws  are  short  and  smooth;  the 
head  has  a  sinus  above  the  eyes;  the  eyes  are  smaller,  with  numer- 
ous lenses;  the  antennules  are  shorter  (?)  than  in  M.  rectirostris; 
the  mandibles  are  partly  exposed,  while  the  shell  margin  overlying 
is  notched.  Males  and  ephippial  females  were  not  observed.  Not 
distinguished  in  America. 

II. — Genus  Ceriodaphnia,  Dana. 

The  geuus  Gerioltiphniii  is  the  successor  to  Moina,  which  some 
species  greatly  resemble;  the  post-abdomen,  however,  is  shorter 
and  has  a  habitus  resembling  Daphnia;  the  antenn£e  are  smaller, 
«nd  the  shell  is  thick  and  coarsely  reticulated. 

Geriodaphuia  has  the  same  general  mode  of  life  as  Moina,  living 
in  muddy  pools  in  late  summer  and  bearing  numerous  broods 
which  often  greatly  extend  the  brood  cavity.  The  antennules  are 
shorter  but  have  a  similar  form;  the  male  antennae  show  a  transi- 
tion in  the  various  species  from  forms  adapted  for  prehension  to 
such  as  are  found  in  Daphnia.  The  brood  cavity  is  closed  by  two 
ridges  oa  the  abdomen  instead  of  one,  as  in  Moina,  or  three,  as  in 
Daphnia. 

The  ephippium  contains  but  a  single  ovum.  In  general,  the 
form  is  oval  or  quadrate,  angled  but  not  spined  posteriorly;  head 
separated  from  the  body  by  a  deep  depression;  pigment  fleck  pres- 
ent; beak  absent;  antennules  moveable,  rather  short;  antennae  with 
the  three-jointed  ramus  with  five  setae;  first  foot  of  the  male  with 
a  hook  or  flagellum. 

The  members  of  this  genus  are  danger  signals  from  a  hygienic 
point  of  view,  for  they  frequent  water  containing  decaying  matter; 
as  many  as  1,400  were  counted  in  a  single  quart  of  such  water. 
The  genus  is  particularly  perplexing,  as  the  varieties  named  seem 
to  be  hardly  entitled  to  specific  rank  and  are  so  similar  as  to  re- 
quire great  care  to  properly  distinguish. 
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The  following  artificial  key,  it  is  believed,  will  assist  in  placing^ 
the  specimens  which  may  be  obtained  in  America.  There  seems 
no  reason  to  doubt  that  oar  fauna  is  very  similar  to  that  of  north 
Europe.  Of  the  twelve  species  here  enumerated  at  least  one-third 
may  be  synomyms  and  others  of  the  remainder  are  with  difficulty 
distinguished. 

Artificial  Kbt  to  thb  Genus  Ceriodaphnia. 
A.  Shell  irregularly  striate. 

1.  C.  megoptf  Sara. 

2.  C.  critUUa,  BIrge. 

Shell  with  hexagonal  meshes. 

a.  Shell  with  doubly  contoured  markings. 

(aa)  Head  broad,  short. 
8.  C.  pulehdla,  Sars. 
(bb)  Head  narrowed,  depressed. 

4.  a  rotunda,  Straus,  (antennules  normal.) 

5.  C.  aia6<im«tMi9,  Herriok,  (antennules  elongate.) 

b.  Shell  simply  marked. 

(cc)  Claws  with  teeth. 

6.  C.  retie%tkUa,  Jurine. 
[7].  C.  dentata,  Birge. 

(dd)  Claws  without  teeth. 
I.  Antennae  very  long. 

8.  C.  punctata,  P.  E.  Mueller. 

IT.    AntenncD  normal  or  short. 
*  Post- abdomen  broad. 

9.  C.  lalieaudahu,  P.  E.  Mueller.    1  mm.  long. 
Liuj.  C.  con$or9,  Birge.  0.0  mm.  long. 

**  Post-abdomen  narrow. 

t  Head  not  angled  behind  the  eye. 
11.  C.  quadrangula,  Mueller. 

tt  Head  abruptly  augled  behind  the  eye. 
19.  CtcUula,  Herrick. 

C.   Shell  reticulate  with  rectangular  meshes. 

18.  C.  nUida,  Schoedler. 
[14].  C.  textait,  Dana. 

Sp.  1.      Ceriodaphnia  megops,   Sars. 
(Plate  A.     FigP.  16,  20.) 

Cerioiaphnia  megopi,  SARS,  P.  B.  MuxLLBB,  KuRZ.  (The  earlier  synonymyiis'doubtful 

See  note,  page  26,  Sohoedler's  Neue  Beitrage  zurNaturgeschichte 
der  Cladoceren. 
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This  species  is  one  of  the  largest  and  most  readily  distinguished 
as  well  as  rarest  of  the  genus.  Very  characteristic  is  the  fine  an- 
astomosing striation  which  breaks  up  into  reticulation  only  near 
the  shell  margins.  This  species  seems  to  form  the  transition 
toward  Simocephalus  with  Scapholeberis,  which,  however, 
diverges  along  its  own  peculiar  track.  The  length  is  sometimes  1 
mm.  The  head  is  obscurely  angulated  in  front  of  the  antennules, 
which  are  large.  The  antennules  of  the  male  are  long 
and  have  a  hooked  setae  at  the  end. 

Typical  C.  megops  has  not  yet  been  found  in  America,  but  the 
following  form  takes  its  place. 

Sp.  2     Ceriodaphnla  cristata,   Birgre. 

The  description  given  by  Birge  would  apply  in  almost  every  par- 
ticular to  G.  megops,  though  he  seemed  to  overlook  the  close  con- 
formity. The  size  is  much  less  (0.7  mm.),  and  the  post-abdomen 
«eems  more  abruptly  truncate;  moreover  the  number  of  anal  spines 
is  less.  The  crest  upon  the  dorsal  margin  may  be  the  e£fect  of 
prominences  such  as  are  described  by  P.  E.  Mueller;  at  any  rate,  in 
view  of  the  fact  that  but  few  specimens  were  discovered,  the  sug- 
gestion lies  near  that  G.  cristata  is  the  young  or,  at  least,  a  reduced 
form  of  G.  megops. 

Found  at  Southampton,  Mass. 

Sp   3.-- Ceriodaphnla  pulchella.  Sirs. 
(Plate  A,    Figs.  14, 19.) 

Ceriodaphnia  pulchMa,  SABS,  P.  E.  MUELLEB«  KUBZ. 

Very  much  like  G.  reticulata,  but  smaller.  Head  large,  turgid, 
and  angled  in  front  of  the  antennules,  forming  almost  a  right  an- 
gle; fornices  moderate;  antennules  rather  large;  shell  oval,  reticu- 
lated with  double  contour  lines;  post-abdomen  of  medium  size, 
narrowed  toward  the  end,  slightly  truncate,  with  about  niue  spines; 
terminal  claws  short,  smooth.  The  flagellum  of  the  male  antennae 
is  but  slightly  hooked,0.5 — 0.6  mm.  long.  This  species  is  not  cer- 
tainly identified  from  America,  though  a  form  with  smooch  claws 
and  small  fornices  occurs  with  G.  dentata  in  some  places. 

Sp.  4.    Ceriodaphnla  rotunda,    Straus. 
(Plate  13.    Figr.  1.    Plate  A.  Figs.  13 and  23.) 

Daphnia  rotunda,  Stbaus,  Baird. 

Ceriodaphnia  rotunda,  SOHOBDLKB,  SABS,  P.  E.  MUBLLKB,  KuBZ. 
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As  said  by  Kurz,  this  species  is  not  easily  mistaken;  the  small 
head  (only  paralleled  by  the  following),  the  very  evident  reticula- 
tions and  the  broad  abdomen  give  it  a  peculiar  habitus  which  is 
unmistakable. 

Head  depressed,  small,  spiny  below,  not  aLgulated;  fornices 
prominent,  thorned;body  rotund,  almost  spined  above;8hell  doubly 
reticulate;  post-abdomen  broad,  with  seven  or  eight  anal  spines; 
claws  large,  smooth.  The  male  antennules  are  little  larger  than 
those  of  the  female.      I  have  not  yet  seen  this  species  in  America. 

Sp.  5.    Cetiodaphnia  alabamensis,  Herrick, 

(Plate  B.    Fifr.  2-^ 

(American NaturaUst,  May  1883.    Plate  v,  Pigs.  U,  12.) 

This  species  was  seen  but  once  and  is  insufficiently  known.  The- 
body  is  elongate,  quadrate,  the  shell  reticulated  with  double  con* 
tourline8,thehead  very  small  and  produced  downward  below  the  eye, 
which  is  very  small,  the  antennules  are  longer  than  in  any  other 
species,  obviously  two-jointed,  with  a  lateral  seta;  the  antennae 
are  very  long;  post-abdomen  long  and  rather  narrow,  with  the 
margins  nearly  parallel,  truncate  at  the  end,  with  over  nine  anal 
spines;  claws  smooth,  abruptly  truncate.  My  drawing  represents  a 
daphni.i-like  set  of  processes  for  closing  the  brood  cavity.  Length 
1  mm.  (?) 

Tuscaloosa,  Ala. 

Sp.  6     Ceriodapbnia  reticulata,  J  urine. 

JUonoeulut  rtHculatuSt  JVBIVB, 

Daphnia  reticulata,  BaIRD,  LEYDIO. 

Ctrlodaphnia  quadrangula,  SCHOBDLKB. 

Ceriodaphnia  reticulata,  SAR8,  P.  £.  MUXLLSR,  KUBZ,  BbbBICK. 

Head  long,  obscurely  angled  in  front  of  the  antennules;  fornices 
very  prominent;  antennules  small;  post-abdomen  of  moderate  size, 
rounded  at  t1:e  end,  slightly  tapering;  about  eight  long  anal  teeth: 
terminal  claws  with  a  series  of  sharp  spines  at  the  base.  The  re- 
ticulations  are  sharp  but  simple.  The  flagellum  of  the  male  an- 
tennule  is  either  straight  or  moderately  curved.  Kurz  says  that 
some  varieties  have  the  fornices  blunt  while  others  are  sharp.  I 
have  seen  only  the  blunt  form  which  is  then  much  like  the  next. 

Sp.  7.    Ceriodaphnia  dentata,  Birge. 

This  form  differs  from  the  above  only  in  having  the  inside  of  the 
claws  fringed  with  minute  bristles  (sometimes  absent),  the  angle 
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of  the  head  beiag  more  marked  aad  the  foraices  less  prominent.  It 
is  difficalt  to  say  whether  oar  Minnesota  specimens  most  resemble 
this  or  the  typical  C.  reticulata  of  Europe.  They  seem  intermedin 
ate,  some  having  fornices  with  an  abrupt  angle.  It  may  be  in* 
structive  to  quote  Kurz  on  the  European  G.  reticulata — ''Examples 
occur  0.8-0.9  mm.  long,  others  on  the  contrary  only  0.5-0.6  mm* 
long  and  combining  with  the  smaller  size  some  differential  char- 
acters. In  the  larger  variety  I  found  the  fornix  obtuse,  while  in 
the  smaller  it  extends  in  a  sharp  thorn  directed  upward  and  out* 
ward.  In  this  small  sub-species  the  secondary  teeth  of  the  claws 
of  the  post-abdomen  seemed  to  be  absent,  though  in  G.  reticulata 
3-5  are  constantly  present." 

Sp.  8.  Ceriodaphnia  punctata,  P.  E.  Mueller. 

(Plate  A.  Fig«.l-3.) 

Head  depressed,  rounded  at  the  end,  not  angulated,  ornamented 
with  minute  spines  within  the  hexagonal  areas.  Fornices  slightly 
prominent,  either  smooth  or  spioy;  antennules  very  long;  shell 
rotund,  reticulated;  post-abdomen  of  medium  size,  width  nearly 
uniform,  truncate  below  at  an  obtuse  angle;  anal  spines  large,  in- 
creasing toward  the  end;  claws  smooth.    Length  0.7 — 0.9  mm. 

Found  as  yet  only  in  Scandinavia. 

Sp.  9.  Ceriodaphnia  laticaudata,  P.  E.  Mueller. 

(Plate  A.    Fijf.  22.) 

Ceriodaphnia  gtMxdrancruto,  S A  RS,  (fide  MoKt^r  jib.) 

Head  small,  depressed,  rounded  at  the  end,  not  angulated;  forni- 
ces prominent;  shell  roundish,  or  sub-quadrangular,  moderately 
reticulated;  antennules  rather  large;  posk-abiomnen  broad,  nar- 
rowed from  the  middle  to  the  end;  the  nine  or  ten  small  anal  spines 
nearly  equal ;  claws  large  and  smooth.  In  P.  E.  Mueller's  time 
males  unknown.  Length  1  mm.  Specimens  0.6  mm.  long  from 
Minnesota  agree  in  most  respects,  but  the  reticulation  is  very 
marked  and  irregular  and  the  terminal  claws  are  pectinate.  This 
form  constitutes  a  transition  to  the  next. 

A  species  related  to  G.  laticaudata,  bat  only  half  the  size,  was 
found  in  Glarke's  lake,  a  small  but  very  deep  pool,  containing  a 
fauna  like  that  of  the  great  lakes.  The  appearance  is  like  the 
small  form  alluded  to  under  that  species,  but  the  claws  are  smooth, 
the  head  is  slender  and  strongly  angled  behind  the  eyes,  and  the 
antennules  are  of  rather  large  size.     The  fornices  are  not  very 
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prominent.  The  shell  is  large-reticulate  and  the  abdomen  is  large 
and  obliqaelj  truncate,  the  anal  teeth  beine  very  large  and  strongly 
curved.  The  only  individuals  seen  were  ephippial  females  measur- 
ing .55  mm.    This  may  be. 

,Sp.  10.    Ceriodaphnia  censors,  fiirge. 

This  species  differs  from  G.  laticaudata  in  one  or  two  points, 
being  about  one-half  the  size  and  having  fewer  caudal  teeth.  Birge 
says  the  abdomen  is  broad  and  obliquely  truncate.  The  difference 
between  being  obliquely  truncate  and  narrowed  at  the  end  in  some 
circumstances  disappears,  so  that  really  this  species  seems  quite 
close  to  laticaudata. 

Found  in  Madison,  Wis. 

Sp.  11.    Ceriodaphnia  quadraugula,  Mueller. 

(Plate  A.  Figs.  17-18.) 

Daphnia  quadrangular  O.  F.  MUKIXSB. 

Daphnia  reticulata,  Baibd. 

Ogriodaphnia  qucuLrangula^  P.  £.  MUSLI.BR. 

Head  depressed,  rounded  at  the  end,  only  slightly  angled;  forni- 
ces  prominent,  antennules  large;  post-abdomen  narrow,  of  equal 
width  for  the  lower  half,  rounded  at  the  end,  with  about  eight 
small  spines;  claws  smooth,  leni2:th  about  0.6  mm.  This  species 
resembles  a  smooth-clawed  D.  reticulata. 

Sp.  12.    Ceriodaphnia  scitola,     (Sp.  n.) 

(Plate  B.  Figs.  5-7.) 

One  of  the  most  abundant  species  oF  Ceriodaphnia  in  Minnesota 
is  a  large  form  much  resembling  C.  quadrangula.  The  post-ab- 
domen is  exactly  as  in  G.  reticulata  or  G.  dentata,  which  latter  it 
resembles  in  having  a  sharp  angulation  in  front  of  the  antennules. 
The  shell  is  oblong  and  heavily  marked  with  minute,  regular  hex- 
agonal lining;  the  upper  angle  is  rather  sharp.  The  head  is  closely 
appressed,  the  fornices  are  prominent  and  abruptly  truncate  at  the 
tip,  the  eye  is  small,  the  pigment  fleck  also  small;  antennules  short. 
The  post-abdomen  is  of  moderate  size,  narrowed  toward  the  end 
and  armed  with  about  ten  powerful  curved  spines;  the  terminal 
claw  itself  is  large  and  curved,  armed  only  with  tine  spines  extend- 
ing down  the  entire  inner  side.  The  size  is  0.8 — 1.0  mm.;  color 
pinkish,  opaque;  antennae,  especially,  often  bright  pink.    Male  0.6 
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mm.,  flagellamof  the  male  aDteanselong;  sensory  filameDts  lateral, 
also  one  anterior,  lateral  flagellum. 

Distinguished  from  C.  quadrangula  by  the  prominent  fornices, 
large  anal^spines,  small  reticulations,  form  of  head  and  larger  size 

A  small  variety  resembling  the  above  very  closely  is  the  com- 
monest form  in  our  larger  lakes;  the  reticulation  is  commonly 
larger  but  less  distinct,  the  head  is  depressed  and  narrowed,  with  a 
sinuous  upper  outline.  The  fornices  are  prominent  and  the  form 
of  the  post-abdomen  is  exactly  as  in  the  last.  The  spines  of  the 
post-abdomen  are  very  long  and  seated  on  small  eminences.  The 
length  hardly  exceeds  .55  mm.  The  claw  is  densely  ciliated,  but 
not  spined;  these  smaller  forms  have  but  few  eggs  (two).  The 
3'oung  have  a  thorn  on  the  angle  of  the  fornices.  Plate  J.  Fig.  1 
represents  the  ephippial  female  of  this  species.  There  seems  no 
reason  to  doubt  that  this  is  only  a  variety  of  C.  scitula.  The  small 
form  of  G.  reticulata  mentioned  by  Eurz  might  be  referred  here, 
while  the  larger  form  with  less  prominent  fornices  is  not  so  diffier- 
ent  from  the  American  C.  dentata. 

Sp,  13.    Geriodaphnia  nitida,  Schcedler. 

Ceriodaphnia  quadrangtda^  Lkydio. 

This  species  seems  to  be  characterized  by  the  quadrangular  form 
of  the  meshes  of  the  shell-markings  and  the  presence  of  teeth 
npon  the  claws. 

Sp.  14.    Geriodaphnia  textilis,  Dana. 

This  species  is  not  sufficiently  fully  figured  to  allow  of  a  sug- 
gestion as  to  its  affinities. 

Daphnia  rotundata,  Say,  is  very  probably  a  member  of  this 
genus,  though  the  description  is  hardly  intelligible.  ^^Body 
rounded  behind;  upper  antennse  three-branched,  a  small  spine 
above  at  the  joints;  lower  five-branched;  color  white.  Length  0.5.^' 
It  is  probable  that  we  should  read  ^'upper  branch  of  antennse  with 
three  set£e^\  etc.,  in  which  case  we  may  identify  tbe  above  with 
Ohydorus  or  the  like. 

ui. — Gbnus  Scapholeberis. 

The  genus  Scapholeberis  stands  rather  closely  related  to  Gerio- 
daphnia, from  which  it  is  at  once  distinguished  by  the  angled  or 
epined  lower  posterior  angle  of  the  shell.     The  head  is  rather 
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clamsj,  and  thi)  continuation  of  the  fornices  runs  toward  the  apex 
of  the  incurved  beak,  which  commonly  lies  within  the  yalves  of  the 
shell.  The  lower  anterior  angle  has  a  prominence  and  there  is  a 
basin-shaped  area  inclosing;  the  base  of  the  antennse,  part  of  which 
lies  on  the  shell  and  part  on  the  head.  This  area  is  more  strongly 
lined  or  reticulated  than  the  rest  of  the  shell.  The  lower  margin 
is  straight  and  terminates,  in  most  forms,  in  a  long  scythe-shaped 
spine  which  is  directed  backward.  The  shell  itself  is  usually  indis- 
tinctly  reticulate  or  unmarked,  and  commonly  is  deep  colored.  The 
post-abdomen  is  very  like  Ceriodaphniaor  more  as  in  Simocephalus; 
the  anal  spines  are  few  and  the  older  specimens  have  more  than  the 
young;  the  place  at  which  additional  spines  are  to  appear  is: 
marked  by  prominences.  The  eye  is  of  moderate  size,  the  pig- 
ment fleck  rather  small  and  the  antennules  short  and  hidden  by  the. 
beak.  The  antennae  are  of  small  size  and  generally  dark  colored. 
The  ephippium  contains  but  one  egg;  the  males  do  not  have  al- 
tered antennae  or  feet.  The  sexual  periods  fall  in  early  summer 
and  in  autumn,  according  to  Weismacn;  the  males  appear  but 
sparingly.  The  species  S.  mucronata  is  very  abundant  every- 
where, while  the  others  are  less  frequently  seen. 

Sp.  1.    Scapholeberis  mucronata,    Mueller. 

(Plate  J.    Fig.  5.) 

DaphnUt  muerontUa^        MUBLLSR,  LKIVIN,  LILLJIBOBO,   FlSCHRK,  LBYDIO,  BAIRD^ 

Hbrbiok. 
Scap/iolebertomucronato, SCHOBULEB,     P.    E.   MUBLLBB,  KUBZ,     Wbismann,   Bikoe» 

Hbrbiok. 

This  weL'-known  species  with  rather  short  spines  below  is  found 
abundantly  everywhere.  In  this  country  at  least  it  is  character- 
ized by  a  dark  color.  The  head  is  large,  rounded  in  front  of  the 
large  eye,  serrate  below  and  extending  posteriorly  into  a  roundish 
beak,  back  of  which  are  the  short  antennules.  The  fornices  are 
very  short  and  rounded;  a  line  connects  the  fornices  with  the  beak 
by  a  sudden  deflection  downward;  it  sets  off  the  area  which  forms- 
a  part  of  the  basin  of  the  antennae.  A  second  line  springing  from 
just  above  the  termination  of  the  fornices  passes  over  the  eye  by  a 
broad  curve.  The  post-abdomen  is  truncate  and  bears  beside  the 
terminal  claws  four  or  more  spines  which  rapidly  decrease  in  siz >*. 
The  tlaws  are  minutely  spined;  the  spines  on  'the  shell  are  of  vari- 
able length,  but  do  not  exceed  one-fourth  the  length  of  the  re- 
mainder of  the  lower  margin.  This  species  ranges  over  all  Europe 
and  eastern  United  States. 

Length  0.6  mm. — 0.8  mm. 
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Sp.  2.    Scapholeberis  comuta,  Schcedler. 

(Plate  T.    Fig.  6.) 

Mamoe^ua  hUpinonu,  DbGrir. 

Daphnia  mucronata,  var.  acuU  ro»tr<Ua.  Baibd. 

SeaphoUberU  mticronoio,  var./ironie  e«mMta,  P.  E.  Mubllkb. 

This  species  diflTers  from  the  above  oaly  in  having  a  sharp  curved 
horn  on  the  head  in  front  of  the  eye.  The  use  of  this  appendage 
can  only  be  conjectured;  but  it  may  be  that,  like  the  curved  beak 
of  Ripophiius,  it  serves  to  clear  away  rubbish  in  the  filth  in  which 
tbe^e  auimals  frequently  live.  This  form,  be  it  variety  or  species^ 
is  not  known  in  America. 

Sp.  3.    Scapholeberis  ariuata,    (Herrick.) 
(Plate  B.    Figs.  10-11.) 

Seaj^u>Uberia  mueroruMta,  var.  armaUi,  Hk&BICK. 

A  very'beautiful  and  unique  species,  which  possesses  the  extreme 
development  of  the  peculiarities  ot  the  genus.  The  head  is  shaped 
yery  much  as  in  the  previous  species,  the  fornix  is  squarish,  the 
basin  for  the  antennae  is  small.  The  upper  lines  from  the  fornix 
meet  behind  the  eye;  the  form  of  the  shell  is  as  in  the  above,  but 
the  spines  upon  the  lower  margin  are  longer.  The  scythe-lik& 
spine  on  the  lower  angles  of  the  valves  is  extremely  long,  falling 
little  short,  in  extreme  cases,  of  being  as  long  as  the  entire  lower 
margin,  in  others  about  one-half  as  long.  There  are  the  usual 
lines  parallel  to  the  lower  edge  of  the  shell.  The  specimens  hav- 
ing the  longest  spines  were  found  in  fresh  water  about  Mobile, 
Ala.,  but  the  species  occurs  in  Minnesota  and  intermediate  points^ 
though  spr  ringly. 

Sp.4;     Scapholeberis    nasuta,  Bir«e. 

Form  much  as  in  the  last,  head  shorter,  ^^prolonged  into  a 
rather  sharp  beak,  at  whose  apex  the  continuations  of  the  foroices 
unite.  The  beak  does  not  project  downward  as  in  S.  mucronata, 
but  backward,  and  in  its  natural  position  lies  between  the  valves." 
The  usual  reticulated  and  lined  areas  are  present  and  the  balance  of 
the  shell  is  covered  with  "small  pointed  projections."  "The  anten- 
nules  are  much  larger  than  in  S.  mucronata,  though  they  do  not 
project  beyond  the  rostrum."  The  pigment  fleck  is  long  and 
large;  the  post-abdomen  is  much  as  in  the  preceding  species;  the 
terminal  claws  have  several  fine -teeth.    The  males  have  the  open- 
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ing  of  the  vas  deferens  close  behind  the  terminal  claws;  macro 
short  and  blunt,  length  1  mm.  This  species  is  very  near  the  next, 
but  differs  in  several  particulars.  It  forms  the  transition  to  the 
next,  which  is  the  extreme  of  the  genus  in  a  direction  converse  to 
that  pursued  by  the  S.  armata. 

Sp,  5.    Scapholeberis  angulata,    Herrick. 
(Plate  B.    Fig.  9.         Plate  T.    Fig.  7.) 

Amerioan  Naturalist,  188 J. 

• 

Form  as  in  the  above,  but  comparatively  larger;  valves  quadran- 
gular, anterior  margin  strongly  arched;  head  short,  only  slightly 
concave  below  the  eyes;  the  beak  is  as  in  S.  nasuta,  but  seems  to 
be  directed  more  nearly  directly  downward  than  in  that  species. 
The  anteunules  are  long  and  resemble  those  of  Simocephalus.  The 
pigment  fleck  is  square  and  rather  large;  the  antennae  are  of  the 
usual  size.  The  reticulated  areas  are  as  in  the  other  species.  The 
post-abdomen  is  more  as  in  Daphnia,  not  so  squarely  truncate  and 
with  Ave  to  seven  large  teetb;  the  first  foot  has  one  elongated 
jointed  seta;  the  posterior  angle  of  the  shell  has  no  spine,  at  most 
there  is  a  somewhat  prominent  acute  angle,  the  inner  shell  layer 
is  armed  at  this  point  with  some  elongated  teeth  as  in  the  corres- 
ponding situation  in  Simocephalus.  On  the  whole,  there  is  a 
similiarity  to  that  genus  in  this  as  well  as  in  the  previous  species. 
S.  nasuta  has  a  short  spine  and  elongated  pigment  fleck;  the  pres- 
ent species  has  a  squarish  but  rather  large  fleck  and  no  spine;  the 
post-abdomen  has  a  greater  number  of  spines  than  any  other 
species.     South  of  Tennessee  river,  in  Alabama  and  Mississippi. 

The  species  of  this  genus  are  predominatingly  American,  four 
out  of  the  five  being  found  in  the  United  States;  the  fifth,  more- 
over, is  more  often  regarded  a  variety  of  one  of  the  others;  in  fact, 
the  absence  of  S.  cornuta  from  America  is  one  of  the  most  impor- 
tant supports  of  the  specific  independence  of  the  two  forms.  All 
the  species  delight  in  disporting  themselves  near  the  surface  in 
sunny  weather. 

IT. — Genus  Simocephalus. 

Although  a  very  well  circumscribed  group,  this  genus  passes 
into  the  next  rather  directly  by  means  of  S.  macrothroides.  The 
connection  on  the  other  hand  seems  to  be  by  the  way  of  Scaphole- 
beris,  though  there  is  a  rather  broad  separation  between  even 
Scapholeberis  angulata  and  any  known  Simocephalus.      The  en- 
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larged  spines  near  the  angle  of  the  shell  and  the  form  of  the  an- 
tennales  as  well  as  some  other  points,  show  a  transition  through 
that  species  toward  the  present  genus.  The  general  form  is  quad- 
rate with  the  lower  posterior  margin  sinuate;  in  young  specimens 
the  shell  is  nearly  a  perfect  rectangle.  The  upper  margin  is  pro- 
duced more  or  less  at  the  point  of  union  with  the  free  posterior 
margin  and  the  shell  is  either  arched  or  very  abruptly  angled 
above  the  prominence  in  old  females.  The  head  is  produced  iuto 
a  projection  at  the  eye  while  the  beak  proptr  is  between  the  ante- 
rior margins  of  the  valves;  the  pigment  fleck  is  rather  large  and 
variously  shaped.  The  fornices  are  larger  than  in  Scapholeberis 
and  ox  tend  to  the  front  of  the  head  over  the  eyes;  the  antennules 
have  a  lateral  flagellum  which  is  large  and  lance-shaped.  The 
post-abdomen  varies  very  little  in  shape;  it  is  truncate  and  exca- 
vated below  and  very  broad.  The  anal  teeth  are  few,  large,curved, 
.pectinate;  the  claws  are  straightish  and  pectinate  or  spined;  the 
labrum  is  shaped  as  in  Daphnia;  the  anterior  part  of  the  stomach 
has  the  usual  caeca. 

The  members  of  this  genus  are  among  the  most  abundant  and 
conspicuous  of  the  family  and  are  more  persistent  during  the 
changing  seasons  than  any  other  form.  S.  vetulus,  the  common- 
est species,  stands  in  the  centre  of  the  genus,  while  two  extremes 
are  expressed  by  the  other  members  of  the  group. 

The  winter  or  sexually  produced  eggs  are  lodged  in 
an  ephippium  or  saddle-like  modification  of  the  shell,  which  is 
finely  reticulate;  while  the  shell  is  usually  marked  by  finejanasta- 
mosing  lines  which,  in  some  species,  show  clearly  their  derivation 
from  a  rather  fine  hexagonal  marking. 

The  sexual  periods,  when  males  are  produced,  occur  in  autumn 
and  spring.  The  males  have  few  distinguishing  characteristics^ 
the  form  being  that  of  the  young  female. 

The  opening  of  the  vasa  differentia  is  back  of  the  anus,  hence 
these  ducts  cross  the  course  of  the  intestine.  They  have  ejacula- 
tory  muscles  about  the  lower  part.  The  smaller  species  are  fre- 
quently deeply  colored  with  pink,  purple  and  brown  fatty  deposits 
and  the  markings  are  more  conspicuous  than  in  the  American 
Eurycercus,  which  is  itself  often  brightly  spotted  with  blue  or  pur- 
ple. The  aspect  in  the  water  is  between  that  of  Eurycercus  and 
Daphnia. 

The  first  mention  made  of  any  member  of  this  genus  in  America  is 
Say's  description,  repeated  in  Dekay's  Crustacea  of  New  York,  of 
Daphnia  angulata.    This  description  which  follows  is  quite  suffi- 
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«ient  to  identify  the  genus,  and  indeed  to  indicate  that  either  S. 
americanus  or  a  related  form  is  intended,  but  it  is  hardly  compe- 
tent to  alter  names  the  sigaificance  of  which  is  quite  clear. 

^^Sides  striate  with  numerous  parallel  minute  oblique  lines;  hind 
edge  of  the  body  with  a  prominent  angle  in  the  middle,  Antennsa 
with  four  filaments  on  the  upper  aad  five  or  the  lower  branch. 
Color  white  or  red.  Length  0.1;  stagnant  water  in  the  forests  of 
the  Southern  States.'^ 

Sp.  1.    Simocepbalus  vetulus,  Maeller. 

Daphniavetula,  BaIBD,  HbbbiCK. 

J>aphnia  tima,  MuKLLKB,  Latrrille,  Boso,  Kaudohb,  Ubuithuisbs,  Dksmarrst 
Lamabck,  M.  Edvard:^,  Koch,  Gmelin,  Mahubl,  Jurink,  Lil- 

LJKBOBO,  LBYOIQ. 

Sitnoe«phalu9  vettdus,  aCHOKDLKft^  P .  E.   MUBLLBB/KUfiZ,  WSISMANN.CLAUd,  LUTZ. 
BIBOE. 

This  commonest  and  one  of  the  largest  species  is  apparently  dis- 
tributed over  the  northern  hemisphere  and  abounds  in  all  the 
more  shallow  lakes.  The  head  is  rounded  in  front  and  is  not  an- 
gled between  the  prominence  of  the  eye  aad  the  beak.  The  body 
is  very  large  and  not  abruptly  angled  above,  the  spine  of  the  shell 
being  inconspicuous  and  high,  so  that  the  free  ppsterior 
edges  of  the  shell  lack  little  of  equalling  the  greatest  hight  of 
the  shell.  The  shefl  is  covered  with  minute  dense  striations  which 
spring  from  the  free  edges.  The  pigment  fleck  is  elongated  in  old 
specimens  and  the  upper  angle  follows  up  beside  the  suture  sepa- 
rating the  antennary  busin  from  the  rest  of  the  shell  of  the  head. 
The  antennules  are  ornamented  with  minute  spines.  At  the  lower 
angle  of  the  shell  are  three  curved  spines  which  differ  from  the 
preceding  filaments.  The  number  of  eggs  which  are  produced 
at  once  is  truly  immense.  Under  favorable  circumstances  this 
species  reaches  a  large  size,  falling  little  if  any  short  of  3  mm.  S. 
vetulus  lives,  by  preference,  among  the  leaves  of  aquatic  vegeta- 
tion. With  us  this  species  seems  to  live  in  the  smaller  pools  as 
well  as  in  lakes  of  some  size.  I  am  not  able  to  see  any  difference 
in  this  respect  between  the  various  species. 

Sp.  2,    Simocephalus  serriilatus.  Kcch. 

Daphnia  serrukUa,  KoCH,  LiBVIN.  FlSCUKB,  LiLDBKOBQ. 
SimoeephtUns  aerrulalutf  Lbvdig,  Scuoedlkb,  P.  E.  MURLLBB,  KuBZ. 

Head  narrow,  extending  anteriorly  into  a  sharp  spiny  angle  in 
front  of  the  eye.  Dorsal  line  of  the  shell  abruptly  angled  or 
curved  posteriorly,  projecting  to  form  a  broad  obtuse  spine  behind; 


STATE  GIOLOGIST.  47 

this  spine  is  serrate  with  sharp  teeth  and  lies  somewhat  above  the 
middle  of  the  hight  of  the  animal,  so  that  the  free  posterior  mar- 
gins of  the  shell  fall  much  short  of  reaching  the  greatest  hight 
of  the  shell.  Post-abdomen  of  the  usual  form,  with  the  claws 
Armed  with  two  series  of  spines  or  bristles,  the  outer  being  much 
the  larger;  anal  teeth  curved  or  angled,  dentate;  pigment  fleck  tri- 
angular or  rhomboidal.    Length  2.0  mm.,  2.5  mm. 

I  am  not  sure  that  the  three  following  species  are  more   than 
Tarieties;  the  first  in  particular  is  very  close  to  the  European  type. 

Sp.  3.— Simocephalus  congener,  Birge. 

My  own  observations  of  this  form  made  throughout  the  Missis- 
sippi valley  are  not  in  complete  accord  with  the  description  of 
Birge,  but  it  seems  improbable  that  there  is  any  mistake  in  the 
identification.  The  very  generally  distributed  form  on  which  this 
-species  rests  is  subject  to  marked  variations  within  certain  limits. 
This  species  differs  from  S.  serrulatus'  in  the  following  points. 
The  head,  although  prominent  and  spiny  near  the  eye,  is  not  an- 
gled between  this  prominence  and  the  beak;  in  fact,  it  is  either 
straight  or  simply  curved.  The  pigment  fleck  is  usually  rhom- 
boidal and  only  occasionally  oval,  triangular  or  irregular.  In 
other  respects  the  agreement  is  rather  close;  the  terminal  claws 
have  two  series  of  spines,  one  of  which  is  larger  (not,  as  said  by 
Birge,  equal);  the  outer  series  is  not  so  much  larger  as  in  S.  rostra- 
tus,  but  not  nearly  as  inconspicuous  as  in  S.  vetulus.  The  termi- 
nal claws  are 'rather  evenly  curved.  This  species  is  frequently  col- 
ored with  pink  or  brown  markings.  In  old  females  the  back  is 
squarely  angled  above,  forming  a  pocket  for  the  eggs.  The  size 
falls  short  of  that  of  the  last  species.  I  have  found  this  species  from 
the  gulf  of  Mexico  to  Minnesota. 

Sp.  4.— Simocephalus  rostratus.  (Sp.  n.) 

This  form  is  of  the  size  and  color  of  S.  americanus,  and  approaches 
nearest  to  Schodler's  S.  expinosus  in  general  characters.  The  back 
is  arched  above  but  not  abruptly  angled;  the  spine  is  as  in  S.  amer- 
icanus  but  not  so  low.  The  free  posterior  shell  margins  are  some- 
what shorter  than  the  greatest  hight  of  the  shell.  The  head  is 
produced  below  the  eyes  in  an  angle  like  a  right  angle,  which  is 
not  spiny.  The  lower  margin  of  the  head  is  excavated  to  form  a 
right  angle,  and  in  front  of  the  smooth  antennules  forms  a  very 
.prominent  beak,  beyond  which  the  antennules  reach  but  a  short 
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distance.  The  termiaal  claws  of  the  post-abdomea  are  straightisb 
and  are  more  heavily  spined  than  in  the  preceding;  the  aaal  spines 
are  doubly  curved  or  geniculate.  The  pigment  fleck  is  rhomboid 
or  pentagonal;  the  antennules  are  smooth.  The  abdominal  pro- 
cesses differ  somewhat  from  the  previous  species,  in  which  the  second 
one  is  rounded  above,  for  in  this  it  is  squarely  truncate.  This 
species  was  found  only  in  shallow  pools  at  Ocean  Springs,  Missis- 
sippi, and  was  very  carefully  compared  with  S.  americanus  which 
is  also  found  there. 

Sp.  5.    Simocephalus  exspinosnSy  Eocb. 

Head  extending  into  an  obtuse  angle  at  the  eye,  pigment  fleck 
rhomboidal.  Shell  without  a  spine;  maximum  hight  of  the  shell 
greater  than  that  of  the  free  posterior  margin.  Caudal  claws  with 
an  unequal  series  of  spines;  anal  spines  evenly  curved.  There  is 
little  to  distinguish  the  above  from  this  species  save  the  geniculate 
anal  spines  and  the  presence  of  a  blunt  spine  on  the  shell. 

Var.  congener,  Schoedler, 
has  the  lower  outline  of  the  head  sinuate  instead  of  angled. 

Sp.  6.    Simocephalus  daphnoides,  Herhck. 
American  Naturalist,  1883. 

A  curious  transition  form,  found  only  south  of  the  Tennessee 
river,  was  described  in  the  American  Naturalist  in  May,  1883,  under 
this  name.  By  an  oversight  a  comparison  made  with  S.  americanus 
appeared  as  though  made  with  S.  vetulus.  The  general  shape  is 
oval;  the  greatest  hight  of  the  valves  lies  near  the  middle  and  not 
posterior  to  it  as  in  all  the  other  species.  The  head  is  short,  de- 
pressed, rounded  in  front;  the  beak  is  wanting;  the  lower  margin 
of  the  head  is  straight.  The  pigment  fleck  is  small,  oval  or  irreg- 
ular; the  fornices  are  small  and  short.    The  antennules  are  smooth. 

The  post-abdomen  is  narrow,  shaped  more  as  in  Daphnia;  the 
terminal  claws  are  straightish  and  fringed  part  way  with  spines; 
the  anal  spines  are  slightly  curved.  The  processes  of  the  abdomen 
are  long,  as  in  Daphnia.  The  shell  is  covered  by  the  characteristic 
striations  and  extends  into  a  blunt  spine.  In  every  detail,  almost^ 
there  is  an  approach  toward  the  genius  Daphnia,  while  the  general 
result  is  sufliciently  like  Simocephalus.  The  lower  angle  of  the 
shell  is  not  armed  with  the  peculiar  curved  spines  as  in  all  the  other 
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species.    This  species  becomes  over  1-10  inch  long.    In  such  old 
individuals  the  spine  is  nearly  midway  of  the  hight. 

One  could  wish  a  trifle  closer  link  to  Scapholeberis  than  that  furn- 
ished by  S.  angulata;  but,  on  the  whole,  the'position  of  this  genus 
can  not  well  be  called  in  question.  America  has  four  species  out 
of  the  six  known  and  but  one  of  these  certainly  identical  with  the 
European,  though  others  are  probably  too  closely  related. 

NoTK.— On  p.  47  read  S.  Americanu»t  Birge,  not  S.  Congener. 

V.  Genus  Daphnia. 

Long  considered  the  type  of  the  family,  this  genus  is  most  fre- 
quently seen,  or,  at  least,  is  more  conspicuous  than  any  other 
group.  It  has  already  been  pointed  out  that  the  forms  here 
united  are  the  extreme  development  of  a  diverging  line.  Simoceph- 
alus  is  the  link  connecting  it  with  the  typical  forms  of  the  fam- 
ily. As  might  be  expected,  this  genus  presents  more  puzzling 
problems  than  any  of  the  others.  It  contains  more  peculiarities 
of  structure  and  diversities  of  habit  and  development  than  any 
other  of  the  genera.  Here  the  sexual  differences  are  most  inter- 
esting. The  young  are  hatched  with  a  pendant  appendage  at- 
tached to  the  upper  posterior  angle  of  the  shell,  which  soon  be- 
comes the  rigid  spine  characteristic  of  the  younger  stages  and 
males  of  the  genus.  The  females  almost  immediately  after  birth 
commence  the  production  of  eggs  by  an  asexual  process.  Groups  of 
epithelial  cells  containing  four  each  are  formed  and  one  of  the 
cells  of  each  group  develops  at  the  expense  of  the  others,  forming 
the  egg.  Many  such  eggs  are  laid  simultaneously  and  deposited  in 
the  cavity  between  the  shell  and  the  dorsal  part  of  the  animal. 
The  eggs  are  prevented  from  escaping  by  means  of  three  long  pro- 
cesses, of  which  the  first  is  much  the  larger  and  curves  forward. 
At  stated  periods  in  spring  and  autumn  the  males  appear;  the  fe- 
males of  the  generation  in  which  occur  the  males  have  a  tendency 
to  produce  eggs  of  a  different  sort  charged  with  a  different  mis- 
sion. At  the  same  time  the  upper  portion  of  the  shell  (that  sur- 
rounding the  brood  cavity)  becomes  finely  reticulated  and  pigment 
is  deposited  between  its  layers.  This  ephippium,  as  it  is  called,  in 
allusion  to  its  saddle-like  form,  is  the  case  in  which  the  winter  egg 
is  to  pass  the  period  of  cold  or  drought  which  is  to  follow.  The 
method  of  the  formation  of  the  ephippium  is  obscure  and,  in 
spite  of  the  investigations  of  Lubbock  and  Smitt,  considerable  re- 
mains to  be  learned  with  reference  to  this  interesting  modification 

of  the  shell.    Some  rather  careful  study  has  been  devoted   to  this 
4 
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subject  by  the  writer,  but  it  was  unfortunately  interrupted  before 
completion.  The  most  promising  method  of  persuing  the  investi- 
gation is  that  of  sectioning  ephippial  females  in  various  stages 
with  the  microtome.  A  preparation  of  soap  was  employed  with 
partial  success  as  a  medium  for  embedding,  and  figures  of  some  of 
the  many  sections  made  are  drawn  on  plate  P.  Figure  10  is  a  ver- 
tical section  through  the  middle  of  an  ephippium  which  has  been 
cast  off.  The  outer  and  inner  shell  layers  are  distinct  and  one  of 
the  eggs  is  divided  in  the  middle.  No  pigment  or  protecting  ma- 
terial was  deposited  in  this  case,  which  is  the  simplest  possible. 
Fig.  9  represents  a  section  just  back  of  the  head;  it  passes  diagon- 
ally, severing  the  heart  longitudinally  (h).  The  intestine  (a),  the 
ovaries  (g),  the  mandible  (m),  the  labrum  (1),  and  certain  suspen- 
sorial  muscles  ( ?)  are  seen  in  situ.  Only  a  portion  of  the  ephip- 
pium is  cut  and  the  double  layers  enclose  a  large  mass  of  protec- 
tive matter.  Fig.  8  is  a  vertical  section  through  the  middle  of  the 
animal,  and  the  usual  form  of  the  ephippium  is  seen  with  its  large 
amount  of  protective  matter  obscuring  all  else.  Fig,  7  is  a  longi- 
tudinal section  of  an  ephippium  similar  to  that  seen  in  Fig.  10.  It 
is  hoped  to  present  at  some  more  appropriate  time  a  fuller  account 
of  the  formation  and  process  of  moulting  this  saddle. 

Deyelopheijit  of  Daphnia. 

Although  the  careful  researches  of  Glaus  and  Grobben  have  ad- 
tled  much  to  our  otherwise  rather  meager  knowledge  of  the  develop- 
ment of  the  cladocera,  there  still  remain  many  interesting  points, 
particularly  with  reference  to  the  individual  species,  which  merit 
careful  study. 

The  following  observations  relate  to  the  single  species  (D. 
schaefferi)  which  was  available  during  a  short  stay  in  Leipzig: 

The  winter  eggs  of  D.  schaefferi  are  t\^o  in  number  and  are 
lodged  in  the  well  known  manner  in  an  ephippium. 

The  shape  of  these  eggs  is  sharply  ovoid,  there  being  no  distin- 
guishable difference  between  the  two  ends.  The  position  in  the 
ephippium  is  not,  as  might  be  expected,  with  the  longer  diameter 
paralled  to  the  axis  of  the  body,  but  the  posterior  end  is  slightly 
elevated.  This  is  undoubtedly  due  to  frequent  elevation  of  the 
abdomen  between  the  valves  during  the  extrusion  of  the  eggs. 

The  color  is  dark  green  and  the  only  protection  as  the  egg  leaves 
the  ovary  is  a  thick,  tough  shell  which  is  at  first  so  soft  as  to  be 
susceptible  to  pressure.  It  is  thus  reticulated,  apparently  through 
the  simple  pressure  of  the  walls  of  the  ephippium. 
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The  length  is  0.43  mm.;  width  .33  mm.  in  the  average,  though 
eggs  were  occasionally  found  of  an  elongated  form,  measuring  .48, 
•31  mm.  The  contents  of  the  egg  consist  of  spheres  of  greenish 
plasma  of  various  sizes  and  fat  or  oil  drops.  These  oil  globules  are 
not  very  i^umerous  as  compared  with  those  of  the  summer  eggs, 
and  likewise  never  attain  the  dominant  size  seen  in  the  latter. 
The  various  forms  assumed  by  the  plasma  balls  are  perplexing  but 
frequently  result  from  the  action  of  external  agents.  The  cleavage 
stage  was  not  seen,  and  if  actual  segmentation  takes  place,  it 
must  be  inconspicuous  as  would  be  expected  from  the  large  quan- 
tity of  yolk  present.  The  differentiation  of  the  blastoderm  occurs 
very  early,  perhaps  in  the  ovary  itself,  and  the  result  is  a  tolerably 
uniform  layer  of  prismatic  cells.  The  egg  now  comes  to  a  period 
of  repose  after  the  blastoderm  has  produced  a  second  external 
envelope  apparently  by  simple  secretion. 

This  envelope  consists  of  a  fine  structureless  membrane.  The 
egg,  under  ordinar}'  circumstances,  remains  dormant  during  the 
winter  in  this  most  favorable  stage.  The  reason  for  which  is  evi- 
dently the  fact  that  the  differentiation  has  proceeded  to  the  extent 
of  producing  the  greatest  number  of  protective  layers  without 
materially  increasing  the  complexity,  and  thus  the  sensitiveness,  of 
the  organism.  Under  favorable  circumstances  the  development 
proceeds  farther  and  near  one  pole  appears  a  slight  indenture  of 
the  surface  which  grows  deeper  and  seems  to  form  a  true  invagina- 
tion. This  blastopore,  if  such  it  really  be,  remains  for  some  time, 
generally  till  the  two  ^'  scheitel "  plates  appear.  These  ^^scheitel- 
platte  ^^  are  formed  by  a  simultaneous  thickening  and  lengthening 
of  the  cells  of  limited  areas  on  opposite  sides  of  the  egg,  near  the 
opposite  pole  from  that  occupied  by  the  blastopore.  The  ^'scheitel- 
platte"  are  situated  at  right  angles  to  a  plane  perpendicular  to  the 
blastopore.  The  nuclei  of  the  cells  of  the  "scheitelplatte"  are 
nearly  .0208  mm,  in  diameter,  while  those  of  the  other  blastoderm 
cells  are  about  half  that  size. 

The  egg  remains  a  long  time  in  this  stage,  while  the  following 
stages  are  passed  through  quite  rapidly  till  the  embryo  assumes  its 
nauplius  form.  The  remainder  of  the  development  agrees,  so  far 
as  seen,  quite  fully  with  that  of  the  summer  eggs,  to  which  we  will 
now  return. 

The  summer  eggs  vary  greatly  in  size  and  number,  but  are 
nearly  as  large  as  the  winter  eggs.  The  number  is  sometimes  re- 
duced to  two  or  three  or  rises  to  as  many  as  fifteen  or  even  more* 
In  color  the  eggs  also  vary  from  green  to  brown.    The  fresh  egg 
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consists,  as  the  winter  egg^  of  two  sorts  of  yolk  spheres.  The 
plasma  or  formative  yolk  contains  colored  globules  of  rather  small 
size,  distributed  throughout  the  whole  of  the  mass  quite  uniformly. 
The  food  yolk  or  oil  globules  assort  themselves  in  two  sizes;  first, 
a  few  (generally  three)  very  large  oil  drops,  which  persist  through- 
out the  ealier  stages  of  the  embpyo;  second,  smaller  globules  of  ap- 
parently the  same  character,  which  are  quite  numerous  and  form  a 
very  considerable  part  of  the  contents  of  the  egg.  In  an  egg  of 
about  .35  mm.  in  diameter,  the  largest  of  the  smaller  size  of  oil 
drops  measured  .029  mm.  while  the  larger  three  exceeded  .060  mm. 
The  oil  drops  are  distinguishable  by  their  light  refractive 
power,  pellucidity  and  the  intense  dark  brown  or  black  color  assum- 
ed when  treated  with  osmic  acid.  The  latter  reagent  afifects  the 
formative  yolk  but  slightly.  It  will  be  seen  that  though  the  sum- 
mer egg  is  nearly  as  large  as  the  ^^  dauerei "  in  some  cases, 
yet  the  relative  amount  of  formative  yolk  is  more  diverse  than  at 
first  appears. 

The  great  similarity  between  the  two  sorts  of  eggs  in  Daphnia 
schaefferi  is  throughout  striking  as  compared  with  Moina,  the  only 
one  of  the  Daphnidse  the  development  of  which  is  fully  studied. 
In  the  summer  eggs  I  have  not  been  able  to  see  the  complete  seg- 
mentation described  for  Moina.  The  following  stages  are  much 
as  described  by  Grobben.  An  invagination  occurs  and  a  median 
swelling  appears  on  the  ventral  aspect  of  the  egg. 

Labrum  and  second  antennee  bud  out  and  are  soon  followed  by 
the  antenna,  mandibles  and  two  pairs  of  maxilla,  after  which  the 
five  pairs  of  feet  soon  appear.  In  an  early  stage  there  is  present  a 
basal  palpus  to  the  second  antennae,  a  fact  not  before  observed,  and 
this  persists  as  the  small  two-bristled  wart  found  on  the  basal  joint 
of  the  antenna.  It  is  a  conspicuous  object  in  the  embryo  and  is 
thus  a  true  embryonic  organ. 

The  eyes  of  the  embryo  appear  as  two  separate  pigmented  flecks 
which  approximate  and  are  covered  with  an  oval  refractive  body, 
which  later  is  penetrated  by  the  pigment  and  divides  to  form  the 
small  lenses.  Soon  after  this  the  shell  grows  over  the  eye  as  de- 
scribed for  Moina. 

The  first  indication  of  the  shell  appears  as  two  folds  of  the  max- 
illary region  of  the  back,  being  thickest  laterally.  These  grow 
forward  and  backward  to  form  the  cephalic  and  body  shield.  At 
a  little  later  stage  there  appears  a  very  interesting  modification  of 
the  shell  which  stands  in  close  relation  to  the  growth  of  the  brood 
sac.    A  slight  protuberance  appears  on  the  margin  of  the  shell  in 
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the  median  dorsal  line  and  extends  toward  the  abdomen.  It 
grows  much  more  rapidly  than  the  other  parts  of  the  shell  and,  in 
a  later  stage,  forms  a  comparatively  enormous  tail,  which  curves 
under  the  animal  between  the  shell  valves  which  now  extend  be- 
yond the  body.  This  '"tail"  extends  well  along  the  ventral  mar- 
gin of  the  shell  and  reminds,  by  its  position,  of  the  tail  of  a  fright- 
ened dog.  The  true  tail,  or  post-abdomen,  is,  in  the  meanwhile, 
well  developed  and  is  constantly  kicking  the  useless  protuberence 
of  the  shell  upwards.  As  the  animal  leaves  the  egg  this  projec- 
tion becomes  straightened  as  in  the  young  D.  pulex»  finally  be- 
€oming  the  still  considerable  spine,  though  it  is  proportionately 
much  shorter  than  in  the  embryo.  The  spine  becomes  shorter 
with  successive  moults  and  the  mature  form  has  only  a  slight 
rounded  knob  in  place  of  a  spine  more  than  half  the  length  of 
the  body. 

The  use  of  the  long  spine  in  the  young  Daphnia  is  a  matter  of 
interest.  Its  length  agrees  pretty  well  with  that  of  the  brood 
cavity  and  it  seems  possible  that  it  serves  to  prevent  the  shell 
from  bending  abruptly  down  when  it  is  only  partially  removed 
during  the  moult  and  thus  breaking  off  and  so  leaving  a  portion 
of  the  clothing  of  the  brood-cavity  therein  to  become  a  source  of 
irritation.  This  is  more  necessary  for  the  young  since  the  brood 
cavity  is  narrow  and  the  shell  weak,  so  that  while  the  outer  shell 
is  removed  like  a  glove  from  the  finger,  it  can  not  be  pulled  up- 
ward or  downward,  but  directly  backwards.  It  is  well  known  that 
male  Daphniae  often  have  the  spine,  while  the  females  may  have 
none,  and  here  again  it  is  possible  that  the  narrower  cavity  over 
the  abdomen  requires  this  assistance,  while  this  is  not  the  case 
with  the  females. 

The  shell  gland  is  early  formed  and  the  branchial  lamellae  of  the 
feet  appear  almost  simultaneously  with  the  feet  themselves  as 
distinct  lobes.  The  branchial  chamber  is  not  a  simple  chamber,  but 
is  essentially  a  curved  tube  as  can  be  very  well  seen  in  the  last  foot 
of  the  adult.  This  tube  doubles  upon  itself  and  crosses  in  the 
manner  of  a  loop  and  a  constant  stream  flows  rapidly  through  it. 

The  nervous  system  is,  at  first,  paired  from  beginning  to  end 
and  first  unites  anteriorly,  the  ocular  ganglia  fuse  after  the  union 
of  the  two  pigment  flecks  in  the  compound  eye,  then  the  cephalic 
ganglion  is  formed  by  the  union  of  the  two  preoe^ophagal  ganglia, 
the  commissures  passing  about  the  oesophagus.  I  have  not  been 
able  to  determine  if  the  suboesophagal  ganglia  become  fused. 
From  the  anterior  ganglia  spring  the  nerves  to  the  antennae  and 
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jaws,  which  latter  are  the  larger  in  the  embryo,  being  exceedingly 
large  nerves. 

This  key  contains  the  majority  of  the  genus,  bat  falls  short  of 
completeness.  The  following  species  are  uncertain.  W.  Schman- 
kewitsch  described  as  new  D.  degenerata  and  D.  rudis^  from  salt 
or  brackish  waters.  These  he  regards  as  degenerate  forms  produced 
by  the  inferior  aeration  of  dense  waters.  The  author  does  not 
appear  to  recognize  the  modern  distinctions  of  genera  so  that,  not 
having  seen  the  veork,  even  the  generic  position  can  not  be  defi- 
nitely stated.  His  investigations  seem  to  show  that  the  proximity 
of  salt  waters  infiuence  the  form  of  the  body,  or,  perhaps,  that 
there  is  a  constant  interchange  between  the  sub-marine  and  fresh- 
water species.  Daphnia  brevicauda^  Chambers,  is  an  incorrectly 
figured  and  described  Simocephalus. 

Key  to  the  Genus  Daphnia. 
Section  i.    Pigment  fleck  present. 

A.  Head  short,  equally  rounded. 

1.  I>.  pt<tfao0a,  Baird. 

B.  Head  not  regularly  rounded,  more  or  less  beaked. 

(a)  Claws  spiny. 

I.   Abdomen  broad,  series  of  anal  spines  nearly  equal,  neither  head  uor  back 
keeled. 
t   A  marked  sinuosity  in  the  posterior  outline  of  post-abdomen. 

2.  D.  8cJu^9ri,B^\Td, 
D.  OYata,  8ars. 

D.  pennata,  Mueller. 
tt   No  well  marked  depression. 

3.  D.  ptii«x,  Mueller. 

4.  D.  ichadleri^  Sars. 
D.  haatata,  Sars. 

D.  obtuMt  Kurz. 

u.   Abdomen  narrow,  shell  keeled  somewhat  dorsally. 

5.  D.  fninnthahat  sp.  n. 

6.  D,  earinata,  Sars. 

(b)  Claws  nearly  or  quite  smooth. 
I.   Head  not  crested. 

7.  D.  Umoi»pif%a^  Leydig. 

8.  D.  ro9ea.  Bars. 

9.  D.  aimUis.Cltkua 
D.  lacustris,  bars. 
D.  cavilrons,  Sars. 

10.  D.  hyalirui.  Leydig. 

11.  D.  dubia,  Herrlck. 
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D .  pellueida,  P.  E.  Mueller . 
D.  Kaleata,  Sars, 
12,  i?)  D.lsevia,  Birae, 

Section  u.    Pigment  fleck  absent. 

A.  Head  but  slightly  crested. 

1.  D.  lonffiremitt  Sars. 

B.  Head  strongly  crested. 

2.  D.erMo/a,  Sars.' 

3.  D.  cucuttata^  Sars. 
D.  apicata,  Kurz . 

4.  D.  kaXbergentis,  Schoedler. 
D.  cederstromii,  Schoedler. 
D.  retrocurva,  Forbes. 

D.  vltrea,  Kurz. 

5.  D.  fnagtiieep8,sp.  D. 

Section  I, 

A.  Head  shorty  evenly  curved. 

Sp.  1.    Daphnia  psittacea,  Baird. 
Mentioned  by  Schobdlbb,  Fhic  and  Kubz. 

This  species  is  at  once  recognized  by  the  head,  which  is  very 
short  and  evenly  curved,  or  nearly  so,  from  the  heart  to  the  beak. 
The  shell  is  high,  oval,  with  a  rather  short  spine.  The  fornices 
are  wide  and  angled  behind:  the  antennules  are  longer  than  in 
most  species;  the  post-abdomen  is  very  large^  bat  narrows  toward 
the  end  and  has  comparatively  few  anal  teeth,  which  are  of  une- 
qual bize.  This  is  one  of  the  largest  of  the  genus.  Not  yet 
found  in  America. 

B.  Head  more  or  less  concave  below,  at  least  not  evenly  arched. 

Sp.  2.   Daphnia  schsefferi,  Baird. 
( Plate  M.  Fijcs.  1-4.) 

Daphnia  pennata^  MUKLLKB. 

Daphnia  pulex,  STRAUS,  KOGH,  (fide  P.  E.  MUELLBR.) 
Daphnia  magiuit  LiLLJBBOKG,  LBYDia,  etc. 
Daphnia  $ehaeffeH,  SCHOBDLBB,  KUBZ. 

The  largest  species  of  the  genus,  is  of  an  elongated  oval  and 
ventricose  form.  The  spine  is  entirely  absent  in  old  females  and  of 
only  moderate  length  in  the  young.  The  antennules  of  the  male 
are  long  and  have  a  very  long  flagellum.  The  post-abdomen  is 
narrowed  suddenly  below  the  anus  so  that  the  spines  consist  of 
two  sets;  the  terminal  claws  are  spiny  at  the  base.      Although 
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very  similar  to  D.  pulex,  it  may  be  recognized  at  once  by  the  con- 
cavity of  the  dorsal  margin  of  the  post-abdomen.  The  plate  will 
make  any  detailed  description  superfluous.  A  common  species  in 
Europe,  but  not  yet  found  in  America. 

Daphnia  ovata,  Sars,  seems  probably  this  species,  but  Sars  was 
troubled  by  Straus'  mistaken  reference. 

Daphnia  pennata  of  Sars  may  al^-o  be  this  species  or,  more  prob- 
ably, D.  pulex.  The  Latin  discription  given  by  Sars  is  appended 
for  convenience  of  reference. 

Daphnia  pennata,  Sars. 

*'AntecedeDti  (D.  pulex)  sifnilllma,  caput  autem  a  latere  visum  latlus,  rostro  breviorc, 
supra  visum  testa  cetera  pirum  anfl;ustius  fere  cordiforme,  antiee  acuminatum .  Pro- 
cessus anteriores  duo  disjuncti.  Margo  posterior  postabdomiiils  in  medio  sinulo  parvo 
et  inrra  liunc  utrinque  aculeis  16-18  armatus.   Color  ut  in  aatecedente.  Longlt.2^mm.'' 

Daphnia  ovata,  Sars. 

"Caput  a  latere  visum  aute  oculum  fere  angulatum,margiDe  inferiore  leviter  concavo 
In  rostrum  longum  aplceni  versus  attenuatum,  extremitate  tenuissima  exeunte,  spura 
visum  ut  in  D.  pennata  cordiforme.  Testa  cetera  a  latere  visa  ovata,  marglne  superi- 
ore  et  inferiore  in  femlna  adulta  fere  a^qunes  arcuatls,  postice  in  medio  spinam  formans 
brevisslmam  vel  omnino  obsoletam.  Processut  anteriores  duo  abdominis  disjunct!* 
Margo  posterior  postabdciminis  in  medio  sinuatus,  utrinque  aculcls 20-22  armatus.  Color 
albido— flavescens  vel-virescens.    Longit.  circit  8  mm." 

Sp.  3.    Daphnia  pulex,  Maeller 

This  commonest  of  our  Daphnids  is  apparently  circumpolar  in 
distribution.  I  have  found  it  in  Alabama  near  the  Gulf  and  it  also 
occurs  near  lake  Superior. 

Oval,  either  elongate  or  short,  spine  springing  from  the  upper 
angle  of  shell  or  in  some  cases  near  the  middle.  The  spine  is  rather 
long  in  young  individuals  but  becomes  very  narrow  in  older  ones 
or  entirely  disappears.  The  abdominal  processes  are  long,  not 
coalescent,  or  slightly  united  at  the  base.  The  head  is  concave  be- 
low and  extends  into  a  prominent  beak.  This  species  is  either  very 
variable  or  several  species  are  frequently  united  under  the 
term.  Two  types  have  been  recognized  in  America.  One,  abun- 
dant in  spring  in  smaller  ponds  in  Minnesota,  is  rather  short, 
arched  above,  and  in  old  females  with  the  spine  situated  near  the 
middle  of  the  posterior  margin.  This  form  is  quite  typical  for  the 
species  and  occurs  from  April  to  mid-summer.  Another  variety  was 
found  in  Alabama  in  late  autumn,  and  similar  animals  in  mid-winter 
in  lake  Calhoun,  Minnesota.  This  type  has  a  much  more  elongate 
body,  the  very  slender  but  rather  short  spine  springs  from  the  upper 
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margin  of  the  shell  or  is  quite  wanting.  This  longer  form  has  the  beak 
slightly  arched  so  as  to  resemble  a  ^^Roman  nose.^^  The  anal  spines 
are  less  numerous  (10-14  while  typical  D.  pulex  has  nearly  20). 
The  young  of  this  form,  which  may  be  called 

Daphnia  pulex,  var.  nasutns,  (Var.  n.) 

(Plate  N.    Figs.  1-4.) 

vary  much  among  themselves  but,  in  general,  resemble  the  young 
of  the  European  form. 

Daphnia  pulex  has  been  mentioned  by  a  number  of  authors  in 
America,  Smith,  Birge,  Chambers  and  Herrick  having  noted  its 
occurrence  in  various  parts  of  the  United  States.  Z).  obtusa^  Kurz, 
is  apparently  only  the  spineless  condition  of  the  above  or  a  related 
species.  No  Daphnia  is  without  the  spine  through  life;  such  a 
form  would  constitute  a  new  genus  at  once. 

Sp.  4.    D.  schoedleri,  Snrs. 

Seems  to  resemble  D.  pulex  very  closely  but  diflFers  in  having 
the  lower  margin  of  the  head  nearly  straight,  terminating  in  a  short 
straight  beak.  The  spine  springs  from  the  middle  of  the  posterior 
margin.    The  anal  spines  are  14-16  in  number.    Length  2.33  mm. 

This  name  is  applied  by  Sars  to  Schoedler's  D.  longispina  which 
is  not  D.  longispina  of  Leydig. 

Sars'  D.  hastata  is  so  insufficiently  defined  that  it  will  probably 
be  necessary  to  drop  it  from  the  list. 

Sp.  5.    Daphnia  minnehaha,  (Sp.  n  ) 

(Plate  K,  Figs.  1,  2;  Plate  L,  Fijjs.  1,  2.) 

This  species,  which  occurs  in  small  pools  in  autumn  (affluents  of 
Minnehaha  creek,  etc.,)  closely  corresponds  apparently  to  Sars' 
Daphnia  carinata  but  differs  in  numerous  points.  It,  in  fact,  is  more 
nearly  related  to  D.  pulex  than  the  group  under  which  that  species 
is  placed. 

The  form  is  oval,  arched  above,  narrowed  posteriosly,  terminat- 
ing in  a  rather  short  spine  which  curves  lightly  upwards.  In  males 
and  young  females  the  spine  springs  from  the  upper  angle,  but  in  old 
females  having  many  summer  eggs  the  spine  is  nearly  median* 
The  head  is  depressed,  strongly  arched  and  keeled  slightly  above 
the  eye,  which  occupies  the  extreme  end  of  the  forehead.  The  keel 
of  the  head  extends  into  a  slight  angle  over  the  heart  and  continues 
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down  the  back.  In  young  females  and  in  malee  the  slight  anfi:!^ 
is  replaced  by  a  strong  knife-like  projection  which  extends  into 
from  1  to  4  sharp  teeth,  the  anterior  tooth  being  directed  forward. 
The  males,  in  particular,  have  this  feature  emphasized.  D.  long- 
ispina  has  a  somewhat  similar  projection  but  the  more  nearly  re- 
lated forms  seem  not  to  show  this  peculiarity.  The  beak  is  slightly 
curved  and  the  lower  margin  of  the  head  is  slightly  sinuate.  The 
shell  has  the  usual  square  reticulations  and  is  usually  very  trans- 
parent but  in  peaty  waters  becomes  brownish.  The  size  is  small 
but  variable;  1.8  mm.  is  a  common  measurement.  The  post-abdo- 
men is  narrow,  the  claws  are  armed  with  four  or  more  teeth  and  a 
series  of  lateral  bristles.  The  anal  spines  are  eleven  or  more  in 
full  grown  females  and  decrease  only  moderately  upward.  The 
processes  of  the  abdomen  are  distinct.  The  males  are  smaller  and 
strongly  carinated  above  and  of  the  same  form  as  young  females 
The  antennules  are  rather  long,  with  a  short  lateral  and  a  long 
terminal  flagellum,  which  latter  is  more  than  twice  the  length  of 
sensory  setae  which  are  partially  lateral.  The  first  foot  has  a  strong 
claw  and  a  long  flagellum,  while  the  second  feet  have  a  small  spiny 
hook.  There  is  a  single  abdominal  process  which  is  not  hairy  as 
in  D.  pulex. 

Sp,  6.    Daphnia  carinata,  San. 

Very  similar  to  the  last  but,  according  to  Sars,  the  claw  has  no 
well  marked  teeth,  a  short  flagellum  on  the  male  antenna,  and  the 
abdominal  processes  are  united  at  the  base  (which  may  indeed  be 
sometimes  the  case  in  the  above.) 

D.  cavi/rons^  Sars,  has  a  prominence  on  the  forehead  and  the  lower 
margin  of  the  head  is  strongly  concave,  otherwise  hardly  destin- 
guishable  save  by  the  absence  of  the  keel  above. 

Sp.  7.    Daphnia  longispina,  MaeUer. 

D,  longiapinat  O.  F.  Murllbr.  B^tBD,  Lbydio,  Sabs,  P.  E.  Mubllbr,  Kubz,  Wbib- 

MANV,  etc. 

Oval,  elongate;  head  large^  rounded  in  front,  lower  margin  some- 
what concave;  rostrum  long.  Spine  very  long,  springing  from  the 
middle  of  the  posterior  margin.  Post-abdomen  attenuated  toward 
the  end.  Terminal  claws  smooth  or  simply  cilate,  spines  few. 
The  abdominal  processes  are  united  at  the  base  a  very  little,  Flag- 
ellum of  the  male  antennule  hardly  longer  than  the  sensory  setae* 
The  young  have  three  teeth  above  as  in  D.  minnehaha.    There  i» 
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a  great  deal  of  diversity  of  opinion  as  to  the  valae  of  this  name. 
Not  that  there  is  any  doabt  of  the  existence  of  a  widely  distributed 
form  which  in  general  is  that  intended  by  Leydig  and  others,  but 
the  yariation  is  so  great  that  the  possibility  remains  that  more 
than  one  species  is  included  under  the  one  title. 

P.  E.  Mueller  recognizes  two  varieties  depending  chiefly  upon 
the  length  of  the  spine. 

A  laciistris^  Sars,  is  nearly  related,  if  not  a  variety  of  the  above. 

Sp«  8.    Daphnia  rosea,  Sars. 

(Plate  K.    Figs.  10-12.) 

Tn  form  very  like  D.  longispina,  this  species,  which  is  the  only 
representative  of  this  smooth-clawed,  unkeeled  group  yet  found  in 
America,might  perhaps  be  appropriately  re-united  with  that  species^ 
but,  as  there  seems  little  doubt  of  the  identification  with  Sars'  va- 
riety, as  above,  I  prefer  to  use  his  name. 

Body  oval,  moderately  ventricose;  head  of  moderate  size,  lower 
margin  nearly  straight;  eye  situated  in  the  anterior  prominence. 
The  beak  is  not  very  prominent.  The  upper  outline  of  the  head 
is  slightly  concave  above  the  eye  or  rather  less  convex.  The  head 
is  separated  from  the  body  by  a  marked  depression.  The  spine  of 
the  shell  springs  from  the  upper  angle  or  is  quite  wanting.  The 
post-abdomen  is  of  moderate  size,  somewhat  narrowed  toward  the 
end.  The  claws  are  smooth,  the  anal  spines  nearly  equal,  8traight> 
about  14  in  number.  The  abdominal  processes  are  not  coalesced 
or  but  slightly  so.  Length  1.50  mm.  to  2.0  mm.  The  species  was 
collected  sparingly  in  a  large  gathering  of  D.  pulex  from  a  small 
lake  in  early  spring. 

The  size  and  conformation  of  the  abdominal  processes  is  very 
variable  and  the  long  and  very  slender  spine  is  frequently  absent. 

Sp«  9.    Daphnia  similis.  Clans. 

The  description  of  this  species,  which  was  bred  in  confinement 
from  eggs  brought  in  mud  from  Jerusalem,  I  am,  unfortunately, 
unable  to  quote.  Judging  however,  from  the  figures  which  alone  I 
now  have  access  to,  it  belongs  in  the  group  of  D.  longispina^  though 
in  many  particulars  it  resembles  D.  schsefieri.  The  form  is  elon- 
gate, the  spiue  short  and  springing  from  the  upper  margin.  The 
antennule  of  the  female  is  very  large  and  flagellate,  while  that  of  the 
male  is  like  that  of  D.  schsefferi.  The  flagellum  and  hook  of  the 
first  foot  of  male  are  rather  small. 
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We  now  come  to  a  group  of  related  species  which  are  most  dif- 
ficult to  circumscribe  on  account  of  their  extreme  variability.  Ac- 
cording to  the  view  of  Lutz  they  would  all  fall  into  the  old  D. 
hyalina  of  Leydig.  More  probably,  however,  some  of  these  forms 
are  of  nearly  or  quite  specific  value. 

Sp.  lO.    Daphnia  hyalina,  Leydig? 

(Plate  L,  Fifirs.  3.  5.) 
Daphnia  longiapina,  Herhick. 

I  have  elsewhere  given  a  brief  account  of  the  post-embryonic  de- 
velopment of  a  species  which  agrees  best  with  Leydig's  figures  of 
D.  hyalina. 

The  lower  outline  of  the  head  is  nearly  straight,  the  eye  being 
always  approximated  toward  it.  In  young  specimens  the  head  is 
sharp  in  front  and  crested.  The  lower  margin  of  the  head  appears 
very  long  and  the  beak  turns  backward.  The  spine  is  very  long  in 
young  forms  but  is  short  in  old  females.  The  male  resembles  very 
much  the  young  female.  The  post-abdomen  is  narrowed  toward 
the  end,  the  terminal  claws  are  smooth ,  the  anal  teeth  few  and  the 
abdominal  processes  united.  Our  specimens  are  from  Paducah,  Ky., 
south  of  the  Ohio  river. 

I  do  not  know  how  to  distinguish  D.  Icevis^  Birge,  from  D.  hyalina, 
sa^e  that  the  abdominal  processes  are  said  to  be  distinct.  Both 
forms  were  observed  in  the  above  mentioned  gathering.  If,  how- 
ever, Birge^s  figures  are  characteristic,  he  had  a  different  variety 
before  him  from  ours;  it  seems  somewhat  like  D.  galeata. 

D,  pellucida^  P.  E.  Mueller,  differs  from  D.  hyalina  in  the  pre- 
sence of  a  series  of  small  teeth  on  the  caudal  claws,  and  a  more 
strongly  curved  beak. 

It  is  just  now  brought  to  my  attention  that  P.  E.  Mueller,  in  a 
late  work,  identifies  D.  pellucida  with  D.  hyalina,  though  he  still 
holds  D.  galeata  distinct. 

Daphnia  graleata,  Sars. 

(  Plate  T.  Figa.  7,  8.) 

According  to  P.  E.  Mueller,  this  species  differs  from  D.  pellucida 
in  the  absence  of  teeth  on  the  caudal  claw,  and,  in  one  variety,  by 
the  acuminate  head,  which  seems  the  only  form  for  which  the  name 
is  distinctive.  Kurz  found  only  the  var.  frons  rotundata.  Accord- 
ing to  Forbes,  both  varieties,  the  first  of  which  he  identifies  with 
D.  pellucida,  occur  in  lake  Michigan. 
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S.  I.  Smith  finds  both  in  lake  Superior,  and  seems  to  have  uo 
doubt  of  their  distinctness.  One  of  the  forms  which  1  have  seen 
differs  a  little  from  either  of  the  above,  and  had  a  different  habitat. 
Eurz  has  described  the  male,  which  has  a  very  short  flagellum  uppn 
the  antennuie.  A  single  source  for  D.  galeata  was  found  in  a  small 
pool  known  as  Clarke's  lake.  This  is  the  more  remarkable,  as  this 
species,  which  is  almost  confined  to  larger  bodies  of  water,  is  found 
nowhere  else  in  the  vicinage  of  Minneapolis,  while  this  minute 
lakey  though  as  deep,  perhaps,  as  any  of  the  largest  in  the  county 
(say  40  feet),  contains  a  number  of  forms  known  otherwise  only  in 
the  Great  Lakes.  Kurz's  remarks  on  the  specimens  collected  by 
him  apply  equally  to  these.  Were  the  claws  dentate,  the  animal 
would  pass  as  D.  pellucida.  The  young  have  no  horn  on  the  head. 
The  spine  of  the  shell  is  nearly  as  long  as  the  whole  animal  in  the 
young.  The  male  of  our  form  is  1.2  mm.  long,  excluding  the 
spine  which  measures  47  mm.  The  flagellum  is  a  very  little 
longer  than  the  sensory  setae,  and  there  is  a  very  minute  lateral 
flagellum.  A  peculiarity  of  this  species  is  the  scattered  thorny 
armature  of  the  spine  of  the  shell.  There  is  but  little  change  in 
the  form  of  head  with  age.  The  form  of  the  last  feet  is  peculiar. 
The  ephippium  occupies  comparatively  a  small  part  of  the  valves 
and  the  spine  becomes  very  short  and  quite  smooth.  The  sexual 
period  occurs  in  September  and  October. 

The  above  statements  regarding  D.  galeata  require  a  modifica- 
tion, for  in  another  deep  lake  the  writer  has  since  secured  the 
typical  crested  D.  galeata  with  even  a  higher  crest  than  that  figured 
by  P.  E.  Mueller.  The  head  ends  in  a  sharp  angle.  The  single 
female  seen  was  in  company  with  the  rounded  variety  and  numbers 
of  D.  kalbergensis,  which  it  resembles  in  many  respects.  Our 
fauna  therefore  is  quite  complete  in  these  remarkable  forms. 

(  See  Plate  U.  Fig.  6.) 
Sp.  11.    I>aphnia  dubia,  Herrick. 
( Plate  L.  Fijrs.  /,  8.) 

Ainerican  Naturalist,  1883. 

The  life  history  of  this  form  is  insuflSciently  known,  but  there 
seems  no  reason  for  doubting  that  it  constitutes  a  new  and  easily 
recognizable  species.  It  is  nearly  related  to  D.  hyalina,  but  the 
head  is  strongly  crested  all  round  and  the  eye  is  withdrawn,  in 
young  as  well  as  old  specimens,  toward  the  middle  of  the  head. 
This  peculiarity  is  shared  in  this  degree  by  no  other  Daphnia 
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The  form  is  as  in  D.  pellucida,  bafc  the  spine  is  more  slender  and 
directed  upward.  The  head  is  shaped  much  as  in  D.  yitrea  in 
the  young,  but  is  much  less  prominent.  The  older  form  has  a 
shorter  and  more  slender  spine  (none  were  seen  in  the  ultimate  or 
spineless  stage).  The  head  is  more  evenly  rounded,  but  still  well 
crested.  The  abdomen  is  very  slender  and  the  anal  teeth  diminish 
rapidly  in  size  from  below  upward.  The  claws  are  very  short  and 
armed  down  the  whole  length  with  fine  bristles.  The  abdominal 
processes  are  well  united  at  the  base  in  old  specimens,  so  that  the 
second  seems  a  small  process  of  the  first.  The  shell  is  very  trans- 
parent and  the  spine  is  longer  than  in  any  other  Daphnid. 
In  a  young  specimen  the  spine  was  1.  mm.,  the  body  0.7  mm.,  and 
the  head  0.4  mm.  In  this  specimen  the  spine  was  slightly  curved, 
the  head  elongate  with  a  slight  ridge  in  front.  Another  individual 
had  the  spine  1.1  mm.  long,  while  the  remainder  of  the  animal  was 
1.3  mm.  This  specimen  also  had  a  knife-like  hyaline  ridge  on  the 
crest,  which  was  obliquely  truncate  in  front;  it  also  had  numerous 
summer  embryos  in  the  brood  sac.  The  spine  was  perfectly  straight 
and  but  slightly  inclined  upward.  Older  individuals  have  a  rounded 
crest  as  figured  and  no  ridge.  The  spine  is  relatively  somewhat 
shorter  but  much  more  slender.  The  characters  which  most  clearly 
distinguish  this  species  are  the  well  crested  head,  which  in  young 
as  well  as  sometimes  older  specimens  has  a  median  hyaline  ridge, 
the  withdrawal  of  the  eye  from  the  margin  and  the  very  long  spine. 
It  resembles  D.  galeata  in  earlier  stages.  It  is  very  much  like  D. 
Isevis  or,  in  other  words,  is  in  the  group  of  D.  hyalina;  but  the  study 
of  a  considerable  number  of  specimens  from  difierent  localities  con- 
vinces me  that  it  can  not  be  united  with  that  species  in  any  of  its 
varieties.  This  species  has  only  been  found  in  autumn,  Sept. — 
Nov.,  lake  St.  Croix  and  Richfield  in  Hennepin  county. 

Section  II. 

Pigment  fleck  wanting.  Head  crested.  The  small,  hyaline  spe- 
cies constituting  this  section,  elevated  by  Schoeiler  to  the  rank  of 
a  genus  ( Hyalodaphnia )  and  by  Sars  to  that  of  a  subgenus  (Cepha- 
loxus),  are  chiefly  residents  of  the  deeper  parts  of  our  larger  lakes. 
These  forms,  from  their  rarity,  have  been  little  studied  and  it  is 
uncertain  how  far  the  assumed  specific  distinctions  are  valid. 

Two  species  are  known  in  America  and  they  are  not  confined  to 
large  lakes. 
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Sp.  1.    Daphnia  longiremis,  San. 

Hyaline,  compressed,  seen  from  the  side,  roanded,  lower  margin 
strongly  arched;  spine  long,  straight,  oblique.  Head  roanded, 
lower  margin  nearly  straight,  ending  in  a  beak  directed  downward, 
acute  anteriorly.   Eye  small.    Anteunse  very  long.    Length  1  mm. 

The  abdomen  is  said  to  be  similar  to  that  of  D.  longispina.  From 
the  brief  description  given  by  Sars  it  would  appear  that  this  spe- 
cies is  characterized  by  a  rounded  and  uncrested  or  slightly  crested 
head.  Though  imperfectly  described,  it  is  here  mentioned  to  direct 
attention  toward  any  such  species  as  may  be  found  in  America. 

Sp.  2,    Daphnia  cristata,  Sars. 

Compressed,  long.  Head  acute  in  front,  strongly  crested,  lower 
margin  nearly  straight.  Dorsal  line  of  body  little  curved,  spine 
long  in  the  young,  strongly  curved.  Head  of  male  smaller,  fiagel- 
lum  of  antennule  twice  as  long  as  the  setae;  first  foot  well  clawed. 
Length  of  female  1.33  mm. 

Sp.  3.    Daphnia  cucullata,  Sars. 
D.  beroUnensis,  Schobdlek. 

Very  like  the  above,  but  the  margin  of  head  is  not  straight  be- 
low, is,  however,  extremely  variable  and  ends  in  a  sharp  angle.  The 
eye  lies  nearly  midway  between  the  heart  and  the  end  of  the  head 
and  near  the  lower  margin.  The  two  anterior  processes  of  the 
abdomen  are  united  for  most  of  their  length.  The  flagellum  of  the 
male  antenna  is  about  as  long  as  the  terminal  setae. 

D.  apicata^  Kurz,  seems  to  be  a  large  variety  lacking  the  sharp 
spine  of  the  head.  In  the  main  it  agrees  quite  well.  Although  the 
post-abdomen  is  broader  than  figured  by  Mueller,  the  number  of 
teeth  corresponds  with  Sars^  description. 

Sp.  4.    Daphnia  kalbergensis,  Schoedler. 
(Plate  U.    Figs.  1—3). 

Form  oval,  spine  long.  Head  high,  compressed,  enormously 
elongated,  beak  obtuse.  Eye  small.  Abdominal  processes  not 
united.  Caudal  claws  ornamented  with  small  setae.  Antennae  of 
male  with  a  short  flagellum.  Length  of  head  nearly  equal  to  that  of 
body  exclusive  of  spine. 

D.  vitrea  of  Kurz  seems  not  improbably  a  varietal  form  of  the 
above  though  the  crest  is  lower,  the  size  is  less  and  the  post-abdo- 
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men  is  more  slender  and  has  fewer  teeth;  the  differences  are,  how- 
ever, hardly  specific. 

I  am  not  convinced  that  either  D,  cederstromii^  Schoedler,  or  D. 
retrocurva^  Forbes,  are  really  distinct  species,  although  the  latter, 
with  its  more  strongly  crested  head,  is  said  also  to  have  a  series  of 
teeth  on  the  terminal  claw.  Perhaps  it  forms  with  D.  cederstro- 
mii  the  fifth  and  extreme  phase  of  this  group. 

Since  writing  the  above  account  of  Daphnia  kalbergensis  this 
truly  monstrous  species  has  come  to  light  in  the  vicinity  of  Min- 
neapolis. The  opportunity  is  thus  afforded  to  verify  the  suspicion 
expressed  above  that  a  number  of  species  must  be  united  under  this 
name.  P.  E,  Mueller  gives  the  following  measurements  for  D.  kal- 
bergensis: head 0.9 — 1.0mm.,body  1.0 — 1.1mm.,  spine 0.7 — 0.75mm. 
Eurz  for  his  D.  vitrea  gives  a  length  of  0.85  mm.  plus  0.25  mm.,  the 
length  of  the  spine.  Judging  from  his  figure,  the  head  would  not 
measure  over  0.35  mm. 

Forbes  says  of  his  D.  retrocurva  that  the  head  is  two  thirds  as 
long  as  the  body. 

Our  specimens  measured  as  follows: 

No.  1.  1.6  mm,  head  somewhat  more  than  half  the  body  and  al- 
most exactly  like  D.  vitrea  in  form. 

No.  2.  Head  0.6  mm.,  body  0.9  mm.,  spine  0.5  mm.;  about  9  anal 
spines.     Head  in  this  case  moderately  curved  upward. 

No.  3.  Head  0.95  mm,,  body  0.95  or  less,  spine  0.5  mm.;  or  the 
head  as  long  as  or,  indeed,  considerably  longer  than  the  body  and 
directed  upward. 

The  males  have  the  crest  much  lower,  the  spine  longer,  and  the 
form  of  antennules  figured  by  P.  E.  Mueller.  In  the  older  females 
the  beak  is  elevated  above  the  antennules,  as  remarked  by  Forbes, 
but  in  smaller  individuals  there  is  very  little  difference  between 
our  specimens  and  Mueller's  figures. 

The  claws  of  the  post-abdomen  have,  besides  the  row  of  fine  teeth 
mentioned  by  Mueller,  a  cluster  of  sharp  teeth  just  at  the  base. 

Found,  together  with  typical  D.  galeata  and  the  rounded  form,  in 
a  small  deep  lake  or  expansion  of  a  creek  not  far  from  Medicine 
lake,  Hennepin  county,  Minn. 

Sp.  5.    Daphnia  mag'niceps.  (Sp.  n.) 

(Plate  U.    Fig.  15). 
The  peculiar  form  figured  in  the  Tenth  annual  of  this  survey 
seems  indubitably  new  and  is  distinguished  by  the  peculiar  shovel- 
shaped  head,  which  is  scarcely  crested  but  is  broadest  beyond  the 
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middle.  The  spine  is  long,  the  claws  smooth,  the  abdominal  pro- 
cesses united  and  the  shell  transparent.  The  eye  is  near  the  end 
of  the  rounded  head  and  is  large;  the  pigment  fleck  was  apparently 
absent.  Found  with  Daphnia  minnehaha  in  a  shallow  swampy 
pool  in  autumn. 

Family  Bosminid.e. 

The  sole  genus  of  the  family,  Bosmina,  contains  over  a  dozen 
nominal  species  which  are  among  the  most  difficult  to  define  of 
any  cladocerans.  The  number  is  here  reduced  to  nine  and  the 
probable  position  of  the  rejected  species  is  indicated.  This  is  not 
done  because  the  author  presumes  upon  the  slender  material  at 
hand  to  revise  the  genus;  but  simply  from  the  fact  that  the  descrip- 
tions of  the  earlier  writers  do  not  permit  a  proper  discrimination; 
so  that  this  necessity  is  entailed  upon  any  one  who  would  give  a 
birds-eye  view  of  the  members  of  the  genus.  The  B.  diaphana  is 
founded  upon  a  diflerent  twist  in  the  antennules  and  no  hesitancy 
is  felt  in  uniting  it  with  Sars'  B.  lilljeborgii.  The  other  species, 
B.  brevirostris  and  B.  nitida,  are  omitted  simply  because  there 
seems  to  be  no  way  of  separating  them  satisfactorily  from  B.  mari- 
tima  and  B.  obtusirostris  respectively.  Three  species  have  been 
found  in  Minnesota,  but  practically  no  attention  has  been  given  ta 
the  genus  here. 

Bosmina  macrorhyucha  found  in  Egypt  is  not  here  included,  its 
description  being  inaccessible  to  me. 

B.  laevis,  Leydig,  seems  simply  a  smooth  condition  of  other  spe- 
cies. Whether  B.  curvirostris,  Leydig,  is  or  is  not  valid  must,  so  far 
as  I  am  concerned,  remain  at  present  doubtful. 

Genus  Bosmina. 

A.     Shell  extending  into  a  spine  behind. 

(a)  ADtennu*  cnrred  outward. 

1.    Bosmina  coniuta ^  Jurinc. 

(b)  AntenuiK  not  curved  outward, 

I.    Shell  reticulated,  at  Icaet  in  rart. 
-•-  FlAKellum  midway  between  oye  and  the  aeneory  8etw|of  anteunu.'. 

3.  Bosmiiui  longirttstris^  Mueller. 
**  Flagellnm  nearer  eye. 

8.    Botmtna  maritlma,  P.  E.  Mueller. 

4.  Bosmina  hnigtsjrtiia,  Leydig.  (B.  brcviroBtrU^) 
If.    Shell  striate. 

t  Antennuleo  long. 
5 
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C.  .  Voimina  striata ,  Herrick . 
ft  Ant  enn Dies  short. 
*  Rostinm  long. 

6.  Uoamina  lacuttris,  Sars. 
**  Rostrnin  short 

7.  Bosmina  obtii8iro6trUt  Sbltb.    (B,  nltlda,  Sarel') 

B.    Shell  not  spiDed  behind. 

(a)  Shell  strongly  arched  above. 

8.  Bosmina  IWJchorgiU  Sars.  (B.  diaphana^) 

(b)  Shell  moderately  carved  above. 

9.  Bo»mina  mierops,  P.  £.  Mueller, 

Conceruins:  the  identification  of  Bosmina  longispina,  Leydig, 
with  B.  brevirostris,  P.  E.  Mueller,  it  must  be  said  that  the  bow  is 
drawn  at  a  venture,  for  Mueller,  in  his  paper  on  the  Gladocera  of 
Swiss  Lakes,  in  a  fit  of  absent-mindedness  refers  to  B.  lacustris,  P. 
E.  Mueller,  citing  p.  149  of  Danmark's  Gladocera.  On  the  page  in 
question  are  descriptions  of  B.  maritima  and  B.  brevirostris  of  which 
the  latter  is  probably  the  one  meant.  Sars^  B.  lacustris  seems  quite 
different,  being  strongly  marked  by  longitudinal  lines,  while  Leydig 
gays  of  B.  longispina  '^shell  striped  and  small  reticulate,'^  and  P.  E. 
Mueller  says  in  B.  brevirostris  the  shell  is  ^^utydeligt  reticuleret^' 
L  e.  indistinctly  reticulate. 

The  three  species  so  far  identified  in  America  are  B.  longirostris, 
of  which  a  figure  is  given  (plate  J,  fig.  2,)  B.  cornuta  and  B.  striata, 
which  may  possibly  be  yet  identified  with  one  of  the  European  spe- 
cies, though  it  seems  improbable.  I  have  also  seen  a  species  like 
L:y dig's  B.  laevis,  but  considered  it  a  smooth  variety  of  B.  longi- 
rostris. 

FAMILY  LYNCODAPHNIDiE,  Sars,  1861;  Herrick,  1881. 

This  is  a  rather  small  family  with  seven  genera  of  minute  ani- 
mals which  are  abundant  only  in  summer.  Many  and,  indeed, 
most  oi  the  species  are  among  the  rarer  of  fresh-water  crustaceans 
of  this  group,  and  a  few  are  among  the  rarities  which  only  now  and 
then  reward  the  collector.  This  family  undoubtedly  is  the  link 
connecting  the  Daphnidse  with  the  Lynceidse,  relationships  to  which 
are  expressed  by  Macrothrix,  on  the  one  hand,  and  Lyncodaphnia, 
on  the  other. 

The  rank  of  this  group  as  a  family  must  be,  of  course,  a  matter 
largely  of  opinion.  Sars  was  the  first  to  adopt  this  view,  sustained 
by  certain  curious  transition  forms  leading  toward  Lynceidas.  Later 
writers  seem  never  to  have  found  these  genera  and  the  group  was 
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again  incladed  with  the  Daphaidse.  The  writer,  upon  the  dia- 
covery  of  the  Lyncodaphnia,  was  forced  to  regard  this  group  as  of 
equivalent  grade  with  the  above  mentioned  families  and  again  pro- 
posed the  family  name  Lyncodaphnidse. ' 

The  genus  Ilyocryptus  is  a  little  one  side  the  normal  course  of 
the  family  and  seems  related  to  the  lynceid  genus  Leydigia. 

The  waters  of  the  northern  United  States  are  very  rich  in 
members  of  this  family. 

The  aberrant  family  Bosminidse  finds  its  only  connection  with 
other  Cladocera  through  this  group  by  means  of  the  remarkable 
Macrothrix  (?)  pauper;  and  here  it  is  only  vaguely  hinted  at  in  the 
elongated  antennules  and  angled  lower  margin  of  shell,  as  well  as 
the  presence  of  certain  bodies  near  the  base  of  the  antennules.  It 
has  been  affirmed  that  none  of  the  Lyncodaphnidad  have  an  ephip- 
pium,  i.  e.  the  saddle-shaped  thickenins:  of  the  shell  walls  to  in- 
clude and  protect  the  winter  eggs;  but  I  have  discovered  it  in  the 
case  of  Macrothrix  tenuicornis,  Kurz,  and  presume  it  may  occur 
exceptionally  in  others.  Kurz  says  that  Ilyocryptus  has  no  moult 
proper,  but  this  probably  refers  only  to  the  European  I.  sordidus. 
The  American  species  difiers  from  the  generic  description  given  by 
Kurz,  and  may  be  different  in  this  respect  also. 

In  this  family  the  regularity  in  the  disposition  of  the  setae  on 
the  antennae  is  broken  and  the  fringing  of  these  hairs  serves  the 
purpose  of  specific  distinction.  The  antennules  are  always  long 
and  frequently  differ  considerably  in  the  sexes.  The  pigment  fleck 
is  always  present  (Kurz  is  in  error  in  denying  its  existence  in  La- 
thonura).  In  many  forms  there  is  no  free  posterior  margin  of  the 
valves,  while  the  lower  is  generally  thickly  beset  with  movable 
spines.  The  Lyncodaphnids  will  be  distinguished  from  Gerio- 
daphnia,  which  they  resemble,  by  their  motion,  which  is  a  succession 
of  quick  bounds,  while  the  broader  Geriodaphniae  hobble  along  as 
though  heavily  weighted  by  the  enormous  mass  of  eggs  with  which 
they  are  generally  laden.  The  abdomen  is  usually  short  and  the 
anus  is  behind  the  terminal  claws,  but  in  Ilyocryptus  the  claws  are 
long  and  spined  at  the  base.  In  the  American  I.  spinifer  the  anal 
opening  is  elevated  to  a  point  nearly  underneath  the  stylets,  and 
there  is  a  rudimentary  anal  caecum  a3  in  Lynceids. 

The  males  have  the  opening  of  the  vasa  deterentia  in  front  of 
the  cIp.ws,  which  may  be  absent;  the  antennules  are  also  modified^ 
being  longer  and  curved.    In  Lathonura  the  abdomen  is  elongated 

1  Notes  on  some  Minnesota  Cladocera.    1881. 
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posteriorly  till  it  begins  to  suggest  a  transition  to  Polyphemus. 
The  known  genera  and  their  distribution  is  as  indicated  below. 

Half  of  the  known  species  are  found  in  America;  one  sixth  being 
peculiar  to  it. 


GENKBA. 

Tutal 
number 

of 
specie?. 

Europ- 
ean. 

Also 
Amer- 
ican. 

Only  in 
America 

Tot  id 
Anjcr- 

ICHll. 

J.    Macrotlirlx 

2."  Lathonum 

3.  Drepanothrix 

4.  Streblocercus 

4 

1 

1 
1 
I 
I 
1 
3 

3 
1 

2 

I 

1 

3 

I 

5.  AcaDtlioleberls 

6.  Of ryoxus 

i 

•  -  -  .      •  •  •  ■ 

7.    Lyncodaphnia  ?. 

1 

8.    Ilyocry plus 

2 



I 

Totals 

13 

10 

4 

3 

7 

I.    Genus  Maorothrix,  Baird. 

Body  oval,  pointed  behind;  head  broad;  antennas  of  first  pair 
long,  nearly  straight,  beset  with  spines,  olfactory  threads  terminal ; 
swimming  antennse  large  and  powerful,  propelling  the  animal 
by  bounds;  three-jointed  ramus  with  a  greatly  elongated  seta  which 
is  thorned  and  jointed;  labrum  with  the  basal  joint  enlarged, 
resembling  that  of  Lynceids;  first  foot  with  a  hook  in  both  sexes; 
last  foot  with  a  long  process  (respiratory  body);  abdomen  short; 
claws  short;  caudal  stylets  often  with  a  bush  of  hairs  at  tip.  The 
intestine  is  straight  and  without  caeca  in  front  or  behind. 

The  first  one  to  observe  a  member  of  this  genus,  apparently,  was 
0.  F.  Mueller  whose  Daphnia  curvirostris  is  usually  referred  to 
Macrothnx  laticornis. 

The  name  Echinisca  was  proposed  by  Lievin,  but  Macrothnx  was 
applied  by  Baird  in  1843.  Four  species  are  known,  three  of  which 
occur  in  America  and  without  doubt  the  fourth  will  ultimately  be 
found.  No  males  of  this  genus  were  known  till  1877  when  the 
male  of  M.  laticornis  was  described  and  figured.  ^  Nearly  two  years 
later  the  male  of  M.  rosea  was  described  from  Wisconsin  by  E.  A. 
Birge.  Descriptions  of  the  male  ofLathonura  are  also  given  in 
both  the  above  mentioned  sources. 

Sp.  1.    Maerothrix  latieornis,  Juriue. 

(Plate  C.    Fiars.  7.  8  and  9.) 

Daphnia  curvtrfnitrUi{?),  mueller. 
Monnculw  laticornU,  .iurink. 
Lymats  laticoniU,  drbuarkst. 


1  Gruberund  Weismann,  Ueber  einige  neue  oder  uiiyollkommeii  Rekannte  Dapli 
BidcD.   Freiburg. 
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Macmthrix  laticorniSt  baijid,  Ann.  Mag.  Nat.  Hist. 

AcanthitcerciM  curvirofttriH  if),  schordlbr,  Erlclis.  ArchlT,  1846. 

Diiyihnin.  eurvirostriif,  fischkb. 

Matrothrix  latieomOtt  liuljkbobo,  lkydio,  baird,  p.  e.  huklleb,  FRtc,  kurz, 

8ABS,  LUTZ,  CLAUS  (Die  Schalendruso  d.  Daphnien),  norman 
and  BRADY  (Monogr.  Brit.  Untom.),  ORcmRR  and  wrismank, 
WKiBMANN,  (Beitrage  zur  Naturgeschichte  d.  Dapb.) 

This  is  the  commonest  European  species  and  is  the  type  of  the 
genus,  showing  its  rather  conservative  position  by  the  broad  tip  of 
the  antenna  which  is  a  feature  exhibited  by  embryos  and  young  of 
other  species.  The  shell  has  a  warty  surface  and  is  toothed  above, 
while  the  lower  margins  are  fringed  with  long  unequal  spines  in 
groups  of  threes  or  fours. 

The  form  is  roundish  with  a  blunt  posterior  angle,  the  ventral 
margin  being  regularly  curved.  The  antennules  are  short  and  en- 
larged at  the  end.  The  form  is  an  irregular  pentagon;  a  pair  of 
slender  spinessits  at  the  angle  near  the  base. 

The  swimming  antennae  with  the  seta  on  the  first  joint  of  3- 
jointed  ramus  very  long.  Post-abdomen  truncate  at  the  end,  short, 
posterior  margin  beset  with  series  of  bristles. 

Length  of  male  0.5 — 0.6  mm.,  of  female  0.4  mm. 

This  is  the  smallest  of  the  genus  and  will  undoubtedly  be  found 
in  America. 

Sp.  tit,    Macrotlirix  rosea,  Jurine. 

(Plate  C.    FiifB.  5,  6, 11,  and  13.) 

MoiuKulus  roseust  jurtnr. 

Lyneeus  naeua,  debmarest. 

Daphnia  rosea,  m.  bdwards,  jubrbli.. 

Echintaea  rmva,  libvin. 

Macrothrix  rosea,  baird,  lilljebobo,  p.  b.  muklleb,  bibob. 

The  body  is  sub-oval,  terminating  behind  in  an  acute  angle;  the 
lower  margin  is  less  conspicuously  spined  than  the  last  or  the 
following;  the  antennas  are  but  slightly  dilated  at  the  end  and 
nearly  straight.  The  longest  seta  of  the  antennfe  is  longer  than 
in  the  last,  reaching  beyond  the  tips  of  the  terminal  setae;  abdo- 
men more  slender,  sinuate  in  front,  beset  with  short  hairs. 

Length  0.6  mm,  male  0.3  mm.  The  male  has  no  claws  on  the  end 
of  the  post-abdomen,  and  the  antennules  are  curved  and  elongated. 
Figures  5  and  13  are  copied  from  Birge. 
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Sp.  3.    Mtvcrothrix  teiiuicoruig,  Kurz. 

(Plate  C.    Fijp?.  1,1a,  2,  ?,andl2.) 
(See  Notes  on  Ciadocera  of  Minnesota,  p.  245.) 

The  body  is  oval,  produced  posteriorly  in  a  sharp  poiut;  the  ab- 
domen is  strongly  arched,  while  the  upper  outline|of  the  head  is  a 
regular  curve  or  slightly  extended  in  front  of  the  eye;  the  anten- 
nules  are  long,  nearly  straight  and  a  very  little  narrowed  toward 
the  end,  just  in  front  of  which  is  a  series  of  short  teeth;  there  is  no 
lateral  spine,  but  a  strong  terminal  one  in  addition  to  the  sensory 
filaments;  the  pigment  spot  is  large,  the  eye  small  and  the  lobus 
opticus  well  separated  from  the  ganglion;  the  antennse  have  a  very 
powerful  basal  joint;  the  elongated  seta  is  very  stout  and  densely 
spiny,  with  a  tooth  at  its  flexure;  two  of  the  terminal  set^e  are 
spiny,  for  the  basal  half;  the  valves  are  beset  with  very  long  spines 
in  sets  of  three  each,  all  having  different  positions;  the  abdomen  is 
nearly  as  in  M.  rosea,  but  the  posterior  margin  has  a  series  of  long 
sharp  teeth;  the  mandibles  are  nearly  completely  exposed  by  the 
arched  anterior  margin  of  the  valves. 

The  labrum,  in  this  species,  is  an  odd  link  between  that  of  the 
Daphnida)  and  Lynceidss.  The  basal  segment  is  greatly  enlarged 
and  is  sub-triangular  in  outline,  with  a  movable  lip^attached  to  the 
inner  free  face;  the  typical  daphnoid  structure  is  preserved,  but  the 
enlarged  salient  angle  of  the  basal  portion  shows  how  the  transi- 
tion to  the  great  triangular  labrum  of  Alona,  etc.,  is  made.  In 
young  specimens  the  head  is  proportionately  larger,  the  antennules 
are  broader  at  the  tip,  and  the  dorsal  outline  is  less  convex;  the 
marginal  spines  of  the  valves  are  also  proportionally  larger^  as  are 
the  appendages  of  the  first  and  last  pairs  of  feet.  This  is  one  of  the 
largest  species  of  the  genus,  0.75  mm.  being  the  length,  Thi:* 
is  ver}'  close  to  M.  rosea  but  seems  distinct. 

This  form  is  quite  common  about  Minneapolis,  Minn.,  but  is  not 
yet  noted  elsewhere  in  America. 

Sp.  4.    3Iucrothrix  pauper,  Herrick. 

(Plate  C.    Fig.  4.) 

This  species  is  described  from  a  single  specimen' from  L.  Minue- 
tonka,  and  I  can  add  nothing  to  the  very'meagernotice  given 
then. 1 


I  Notes  on  some  Minnesota  Cladoceni.    itm.    C.  L.  Ilerrlck. 
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The  body  is  broad  and  very  narrow,  the  lower  outline  is  angled 
and  nearly  unarmed;  the  pigment  fleck  and  eye  are  small  and  ap- 
proximated; antennules  very  long  and  curved  backward  and  out- 
ward; abdomen  short,  ciliate  below;  claws  short,  ciliated.  This 
female  had  a  full  complement  of  eggs  but  the  antennae  resemble 
those  of  a  male.  This  is  unusually  interesting  and  should  be  redis- 
covered and  studied;  for  there  seems  to  be  some  affinity  between 
this  species  and  Bosmina,  and  it  is  probable  that  it  requires  to  be 
distinguished  generically  from  Macrothrix. 

II.    Gknus  Lathonura,  Lilljeborg. 

The  form  is  oval ;  the  head  is  curved  more  than  in  Macrothrix 
and  the  shell  is  more  obtuse  behind,  sinuate  below  where  it  is  beset 
with  short  spines  anteriorly;  first  antennae  long,  straight;  second 
antennae  with  five  setae  on  each  ramus;  only  four  pairs  of  fieet  ap- 
parent; abdomen  short,  prolonged  upward  to  the  insertion  of  the 
caudal  stylets;  male  similar  but  smaller. 

S]>  1.    Lathonura  rectirostris,  0.  F.  Mueller. 

(Plate  D.) 

Laphnia  rcctirostrti*,  o.  k.  mukllrr. 

Pantithca  rcciiT<Mtri»,  koc'H,  Deuischland's  Krust.,  etc. 

I>ap/m//'f  ^rnr/ii/ura,  z\i)DACir,  Syii.  Crust,  priissicoruin.      lirvin.  Die  Branch,  d. 

Daiizlger  iire^end. 
Dtiphnia  mmtacUM,  fisciibu,  St.  Petersl).  Branchi*)]). 
Latlifmura  rcHirrmtritf,  LrLLiKBORO,  Do  Crust,  ex  ord.  trib. 
P<mth*:n  rectrirmftriH,  lrydiu,  Natur<;.  d.  Daph. 
Lathitnura  recdrMtr is,  HOHMXH  Hud  bkadv,  Mouogr.  Brit.  Ent. ;     i\  e.  murllbb, 

Danmark'd  ('iad()C«?ra. 
Ldthonnra  ftplnoHo,  schordlrk,  Brauchiop.  d.  Ump:.  v.  Berlin. 
PanUhearectirit»t.ri:<,GKUiiKR  and  wkismann.  Uober  einlge  neue  od.  unvollk.  ge- 

kannte  Daph. 
Inithonnra  rtctirmtrU,    kirgk.  Notes  on  Cladocora.    iibrrick,  Notes  on  Minnesota 

Ciadocera. 

The  only  species  of  the  genus  is  distributed  probably  over  the 
entire  northern  temperate  zone.  It  has  been  found  in  America  at 
Cambridge,  Mass.,  and  in  the  vicinity  of  Minneapolis,  at  both  of 
which  places  it  is  very  rare. 

The  form  is  a  rather  quadrangular  oval,  the  head  being  strongly 
arched  to  the  beak  which  is  much  farther  posterior  than  in  Macro- 
thrix, in  this  respect  resembling  the  Daphnidae;  the  eye  occupies 
the  center  of  the  lower  part  of  the  head  mar&:iD,  and  is  of  moderate 
size;  the  pigment  fleck  is  near  the  base  of  the  antennules  and  well 
removed  from  the  eye;  the  antennte  are  straight  and  long,  with  a 
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sensory  bristle  near  the  base  in  front  and  two  bristles  a  third  from 
the  end;  the  second  anteunte  are  furnished  with  a  powerful  basal 
joint,  while  each  of  the  main  subdivisions  of  the  rami  has  its  bristle, 
which  are  nearly  equal:  two  of  the  terminal  setie  are  toothed  for 
the  basal  half  and  pectinate  distally,  but  the  others  are  feathered 
throughout;  the  four-jointed  ramus  has  a  spine  on  the  second  joint 
and  a  longer  one  at  the  end,  and  all  the  joints  of  both  rami  are  orna- 
mented with  triple  series  of  spines;  the  maxillie  are  three-spined  at 
the  end  and  are  in  almost  constant  motion;  the  first  pairs  of  feet 
have  curious  comb-like  bunches  on  some  of  the  setse;  the  abdomen 
is  very  short  and  terminates  in  inconspicuous  teeth,  the  posterior 
part  of  the  abdomen  being  ornamented  with  teeth  flattened  longi- 
tudinally so  as  to  look  like  spines  from  the  side;  the  last  foot  is 
simple  but  bears  a  large  appendage;  the  posterior  third  of  the  shell 
is  fringed  by  extremely  minute  spines,  but  anteriorly  by  lanceolate 
stiff  spines  flattened  longitudinally  like  the  spines  of  the  abdomen; 
the  caudal  setae  are  seated  on  a  high  prominence  of  the  abdomen, 
and  are  fringed  along  their  whole  length,  not  merely  at  the  end. 
The  female  is  1  mm.  long,  the  male  0.5 — 0.6  mm.,  in  which  sex  the 
antennules  have  more  numerous  lateral  bristles,  the  first  foot  has 
a  claw  and  the  back  is  less  elevated.  The  semen  bodies  are  irre- 
gularly round  with  small  nuclei. 

lu.    Genus  Stbeblooercus,  Sars. 

In  form  like  Macrothrix  laticornis,  head  terminating  in  a  long 
rostrum  bearing  the  long,  twisted  antennules.  Antennules  very 
large,  curved  backward  and  outward.  Head  not  separated  by  a 
destinct  depression  from  the  body,  very  high,  slightly  arched  above, 
abrubtly  curved  below  with  spines  upon  the  margins.  The  anten- 
nae are  large;  four-jointed  ramus  much  the  longer,  with  four  set^e. 
Labrum  with  a  large  process.  Post-abdomen  as  in  Macrothrix  lati- 
cornis.  Eye  near  the  beak  ;  pigment  fleck  small,  below  it  at  the 
base  of  the  antennules.  Length  .33  mm.  S.  minutus  is  the  only 
species. 

Our  Macrothrix  pauper  seems  a  near  approach  to  this  genus: 
both  have  a  strong  spine  or  claw  on  the  first  foot  which  projects 
beyond  the  shell,  but  there  are  many  differences.  M.  pauper  is 
1  mm.  long. 
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IV.    Genus  Drbpanothrix,  Sars. 

The  head  not  separated  from  the  valves  by  a  depression;  fornices 
moderate;  rostrum  rather  acute,  distant  from  the  anterior  edge  of 
the  valves.  The  form  is  subrotund;  reticulate,  with  the  margins  ot 
shell  fringed  below  b>  long  movable  spines;  pigment  fleck  present; 
swimming  antennae  with  three  ciliated  setae  on  the  4-jointed  ra- 
mus, the  3-jointed  ramus  with  its  basal  joint  armed  with  an  un- 
jointed,  strong,  spinous  seta  and  four  ciliated  setae  on  the  remain- 
ing joints.  The  post-abdomen  is  broad.  The  male  has  longer  an- 
tenna?  and  a  hook  on  the  first  foot. 

Sp.  1.    Drepauotlirix  deutata,  Euren. 

(Plate  C.    Fig.  14.) 

Acaniholel)€rts  ilcntata,  bubek. 
Dr*.patwthrix  nctigera,  sabs. 
DrepanothrU:  Tuimata,  BAB8. 

This  animal  is  only  0.5  mm.  in  length.  The  antennules  are 
laterally  curved  in  the  middle  and  ornamented  with  notches  on  the 
margins;  the  pigment  fleck  is  quadrate  and  rather  large;  the  post- 
abdomen  is  truncate  at  the  end,  convex  behind  and  ornamented 
with  a  series  of  small  spines.    Only  found  in  Scandinavia  as  yet. 

v.  Qenus  Acamiholeberis,  Lilljeboig. 

Head  separated  by  a  depression  from  the  body,  with  fornices 
above  the  base  of  the  swimming  antennae;  rostrum  erect,  rather 
acute;  shell  oblong,  truncate  behind,  ciliate  below  with  long  setae; 
macula  present;  antennules  rather  long,  movable,  sensory  setae 
terminal,  bifid  at  the  apex. 

The  tri-articulate  ramus  has  a  long  spiny  seta  on  the  basal  joint; 
feet  six  pairs;  no  abdominal  process;  post-abdomen  wide,  large;  in- 
testine without  caeca. 

Sp.  1 .    A  caiitholeberis  ciirvirostriSy  Mueller. 

Lnphnia  curviwstriit,  o.  F.  ml'BLLKR. 
AranthocerciM  H(;M»«,  sciiokdler,  libvin. 
AnnttholcberUscurvir<Mftr(H,  LiLi^rKBORO,  p.  k.  muellrr. 

This  species  of  a  genus  approximating  the  Lynceids  has  not  yet 
been  f  jund  in  America  but  is  to  be  expected. 

The  abdomen  is  rounded  toward  the  end  and  spiny  posteriorly: 
the  terminal  claws  are  furnished  with  two  strong  teeth  at  the  base> 
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followed  by  a  series  of  fringing  bristles.    The  length,  according  to 
Mueller,  is  1.5  mm.    This  is  a  rare  form  in  Europe. 

VL    Genus  Ofrtoxus,  Sars. 

The  single  species  constituting  this  genus  seems  to  have  been 
seen  by  no  writer  save  Sars,  At  the  time  ray  previous  paper  on 
Gladocera  was  published,  Sars^  description  seemed  not  to  apply  to 
the  form  called  Lyncodaphnia.  Since  then  several  stages  in  the 
growth  of  Lyncodaphnia  have  been  encountered,  which  so  far  agree 
with  what  is  said  of  Ofryoxus  gracilis  that  it  is  doubted  if  the  two 
forms  are  not  identical. 

VII.    Genus  Lyncodaphnia,  Herrick. 

(Plate  B.  Fiffs.  12, 15;  Plate  Bi,  Fi^?.  1,3.) 

Body  elongated,  somewhat  rectangular  as  seen  from  the  side, 
greatest  width  and  hight  of  shell  a  little  posterior  to  the  heart; 
head  separated  by  a  depression  from  the  body,  truncate  below; 
antennse  and  antennules  much  as  in  Macrothrix;  4-jointed  raniu^^ 
of  antennae  with  no  lateral  setie;  eye  small,  pigment  fleck  present; 
intestine  twice  convoluted,  expanded  posteriorly,  with  anterior  but 
no  posterior  ca3ca,  opening  near  the  *'  heel  "  of  the  post-abdomen : 
post-abdomen  large,  triangular;  terminal  claws  long,  rather  straight, 
with  two  accessory  spines  at  the  base. 

The  species  upon  which  this  genus  was  founded^  occurs  in 
August  and  September  in  the  larger  lakes  of  Minnesota. 

Lyncodaphnia  is,  as  was  suggested,  a  curious  transition  form 
linking  the  Daphnidffii  with  the  Lynceidae. 

A  farther  study  of  the  genus  shows  that,  in  some  resi)ect3«  it  is 
more  closely  allied  to  both  groups  than  before  suspected.  The  hubit 
and  appearance  in  the  water  reminds  us  of  Simocephalus,  a  re- 
semblance which  an  occasional  spot  of  pink  or  blue  color  high  tens. 

L.  macrothroides  not  only  has  the  disc-like  last  foot  colored  but 
the  swimming  antenna}  are  banded  with  purple  as  in  Simocepha- 
lus rostratus.  Her.,  and  S.  americanus,  Kirge.  The  intestine  litis 
anterior  cseca,  which  is  not  the  case  in  lyuceids  nor,  indeed,  in 
other  Lyncodaphnidaei. 

The  four-jointed  ramus  of  the  antennie  approaches  Lynceidie  in 
the  absence  of  a  lateral  seta,  but  the  other  ramus  is  as  in  Macro- 
thrix. The  convolution  of  the  intestine,  the  form  of  the  post- 
abdomen  and  the  situation  of  the  anus,  are  all  of  a  strictly  lynceid 

1  Notes  on  Minnesota  Cladocera,  p.  247. 
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type;  moreover  the  flattened  appendage  of  the  last  foot  is  like  that 
of  Eurycercus. 

Even  in  the  form  of  the  shell  there  is  a  combination  of  charac- 
ters; the  anterior  part  of  the  shell  has  the  form  peculiar  to  Lynco- 
daphnidss;  but  posteriorly  it  again  expands  and  becomes  truncate  be- 
hind; the  form  in  the  adult  is  not  unlike  that  of  some  Lynceidse, 
but  the  young  has  a  long  spine  posteriorly  exactly  like  the  spine 
of  Daphnia.  The  latter  fact  is  very  instructive,  for  it  indicates  that 
the  theory  proposed  (Am.  Naturalist,  1882,  p.  815)  to  explain  the 
origin  of  this  appendage  is  probably  the  correct  one.  Professor 
Leuckart  suggested  that  this  spine  was  a  balancing  rod  intended 
to  keep  the  proper  equipoise  over  the  center  of  gravity;  but  it  is 
difficult  to  see  why  these  long-bodied  forms,  in  which  the  greater 
part  of  the  weight  lies  "abaft"  of  the  pivotal  point — the  base  of  the 
antennae — should  be  thus  provided  while  the  shorter  forms  are  not. 
We  conceive  that  it  is  an  apparatus  for  efiectiug  the  moult  of  the 
inner  lining  of  the  brood  cavity  of  long-bodied  and  tender-shelled 
animals  such  as  Daphnia  and  the  present  genus.  The  great  develop- 
ment of  the  head  in  the  crested  DaphnidaB  may  undoubtedly  be  ex- 
plained upon  Prof.  Leuckart's  theory, 

Sp.  1.    Lyiicodaphnia  iiiacrothroideSy  Herrick. 

(Perhaps  =  Ofryoxus  g^racilip,  Sars.  j 
JVo/€<«  on  Chidoccra  of  Minn., p.  247. 

Sub-rectangular,  greatly  elongated,  truncate  behind,  with  a 
slight  spine  above;  head  and  eye  small,  fornix  moderate,  beak 
truncate;  antennules  rather  long,  slightly  curved,  tapering  a  little 
toward  the  end,  whence  spring  three  lanceolate  spines  and  several 
sensory  filaments,  five  stout  spines  behind,  above  the  middle,  and 
several  more  slender  ones;  swimming  antenna)  very  long,  terminal 
setae  smooth  to  the  joint;  labrum  as  in  Daphnia;  mandible  attached 
behind  a  salient  angle  of  the  front  margin  of  the  shell;  no  ab- 
dominal processes;  post-abdomen  broad  above,  triangular;  terminal 
claws  pectinate,  furnished  with  one  very  large  toothed  accessory 
spine  and  a  smaller  one;  the  first  foot  has  a  hook  ;  the  last  foot 
consists  of  a  large  oval  plate  which  bears  posteriorly  the  ordinary 
branchial  coil,  here  shaped  like  a  thumb  and  forefinger.  The  young 
is  of  a  different  shape  and  bears  a  Ibng  spine.   The  male  is  unknown. 
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vin.    Genus  Iltoouyptus. 

Form  compact,  short;  head  short,  triangular,  with  large  fornices 
forming  a  roof  over  the  head;  the  posterior  margin  of  shell  nearly  as 
long  as  the  inferior;  lower  angle  a  broad  curve;  antennules  two- 
jointed,  basal  joint  very  short,  second  joint  straight,  rather  long; 
setae  terminal,  but  one  seta  near  the  base;  the  four-jointed  ramus 
of  the  antenna  with  but  three  (terminal)  setae;  six  pairs  offset,  last 
pair  rudimentary;  tail  large,  as  in  Lyncodaphnia,  anus  elevated; 
intestine  straight,  without  caeca,  but  an  expansion  near  the  rectum 
sometimes  simulates  one;  the  margin  of  the  shell  is  bordered  with 
long  spines,  which  may  be  branched  or  simply  pectinate.  There  is 
often,  perhaps  generally,  a  failure  to  entirely  remove  the  moulted 
shell;  when  this  occurs,  the  newly-formed  shell  from  each  moult 
remains  under  the  older  ones  till  the  animal  seems  to  be  wearing 
six  or  more  overcoats,  and  the  spaces  so  formed  become  filled  with 
algae  and  filth  till  the  animal  is  no  longer  able  to  swim.  P.  E. 
Mueller  and  Kurz,  who  seem  to  have  seen  only  I.  sordidus  agree 
that  Uyocryptus  can  not  swim,  but  poles  along  in  the  mud  on  the 
bottom  by  means  of  antennae  and  abdomen;  our  I.  spinifer,  on  the 
other  hand,  swims  freely  till  Iqaded  up  with  old  clothes  and  filth. 

This  genus  is  also  closely  allied  with  the  Lynceidae. 

Sp.  1.    Uyocryptus  sordidus,  Lievin. 

(Plate  C.    Figs.  15, 16, 17.) 

Acanthccemw  8ordtdu»,  likvin,  letdio. 

llyocryptua  cordidiw,  sabb,  nobuann,  p.  b.  mublleb,  kubz. 

Body  higher  than  long;  head  small,  terminating  anteriorly  in 
almost  a  right  angle;  posterior  part  of  the  shell  margins  covered 
with  branching,  thorny  spines;  antennules  cylindrical;  antennae 
short:  four-jointed  rami  with  no  lateral  setae;  post-abdomen  large, 
broad;  terminal  claws  with  two  spines  at  the  base;  anus  in  the 
middle  of  the  posterior  margin,  which  is  very  heavily  armed  with 
spines;  a  hairy  abdominal  process  is  present  according  to  Kurz. 

There  are  no  anterior  caeca  (my  statement  that  P.  E.  Mueller 
described  such  cieca  was  an  error;  see  Notes  on  Gladocera  of  Minn., 
p.  246). 
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Sp.  2.    Ilyocryptiis  spiDifer,  Herrick. 
(Plate  C.    Figs.  18—19.) 

Usually  longer  than  high;  head  rounded,  almost  exactly  like  T. 
sordidus,  but  the  form  of  the  post-abdomen  differs  a  little  in  the 
higher  situation  of  the  anus  and  the  great  elongation  of  four  or 
five  of  the  lower  spines  of  the  posterior  margins;  the  margins  of 
the  shell  are  beset  with  pectinate  setae  which  do  not  branch.  The 
nearest  approach  to  branching  setae  yet  seen  are  figured  on  plate  C, 
fig.  18  a;  this  consists  in  the  outgrowth  of  a  spine  from  near  the 
base,  and  such  setae  are  found  only  on  part  of  the  posterior  margin. 

It  seems  that  our  form  is  rather  close  to  L  sordidus  though 
clearly  distinct. 

This  species  occurs  in  many  of  our  lakes,  and  is  found  most  fre- 
quent in  late  summer. 

Sp.  3.    Ilyocryptus  aciitifrons,  Sars. 

This  species  is  only  mentioned  in  the  appendix  to  the  paper  of 
Sars  on  the  Cladocera  from  the  vicinity  of  Christiania.  The  follow- 
ing is  a  condensation  of  the  description. 

Head  large,  acute  in  front.  Shell  truncate  behind,  with  shorter 
set»  behind  than  below.  Antennules  shorter  and  thicker  than  in 
I.  sordidus.  Antennae  long  and  robust.  Abdomen  with  a  shorty 
obtuse  process.  Post-abdomen  shorter  than  in  I.  sordidus,  posterior 
margin  continuous,  anus  terminal;  caudal  claws  straight,  very  long, 
with  two  minute  basal  spines.  Figment  fleck  almost  touching  the 
eye.    Length  less  than  in  I.  sordidus. 

This  species  seems  in  some  respects  more  like  a  true  lyncodaph- 
nid  than  either  ot  the  other  species.  It  is  doubtful  if  it  belongs 
here. 

FAMILY  LYNCEID^E. 


GENERA. 


1.  Eurycercus 

2.  Acroperus 

3.  Camptocercus . . 

4.  Alonopsis 

5.  Leydigla 

6.  Graptoleberls... 

7.  Crepidocercus  .. 

a.  Aloiia 

9.  Alonella 

10.  Pleuroxus 

11.  Harpor'Jynchus 

12.  Cliydorus 

13.  Anehistropus". 

14.  MoDospilus.... 
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Out  of  the  fourteen  genera,  two  (or  perhaps  only  one)  are  not 
yet  known  from  America,  while  one  is  restricted  to  it.  The  Amer- 
ican species,  45  per  cent  of  which  are  new,  aggregate  72  per  cent 
of  the  European.  54  per  cent  of  all  the  known  species  are  Amer- 
ican, and  most  of  these  have  been  found  within  a  range  of  ten  miles 
of  Minneapolis.  It  is  probable  that  the  number  of  species  peculiar 
to  America  is  too  high  proportionately  rather  than  the  reverse,  and 
the  comparatively  high  per  cent  of  new  species  is  due  to  an  actual 
larger  fauna  in  the  New  World,  while  many  Old  World  species 
remain  to  be  identified.  A  few  of  the  European  species  are  very 
likely  synonyms,  permitting  farther  reduction. 

This  family,  which  is  numerically  the  largest  among  the  Giado- 
ceru,  is,  in  the  main,  well  limited,  though  there  are  transitions  to- 
ward the  Lyncodaphnidse,  which  are  quite  direct.  The  genera 
Lyncodaphnia,Ofryoxus  and  Ilyocryptus  lead  toward  theLynceida^ 
unmistakably.  Most  of  the  members  of  this  family  are  small,  com- 
paratively few  exceeding  one  millimeter  in  length.  The  head  is 
covered  with  an  arched  shield,  which  frequently  passes  with  no  in- 
dentation into  the  shell  of  the  body.  This  head-covering  generally 
extends  forward  and  downward  to  form  more  or  less  of  a  sharp 
angle  in  front,  while  in  several  genera  it  is  simply  rounded  in  front. 
It,  in  either  case,  arches  over  the  more  fleshy  lower  side  of  the  head 
from  which  hang  the  two  short  antennules  and  the  labrum,  while 
the  strong  two-branched  antennae  spring  from  well  up  under  its 
posterior  expansion.  The  rounded  sides  of  this  shield,  which  pro- 
tect the  insertion  of  the  antennae,  are  called  the  fornices.  Above 
the  insertion  of  antennules  is  a  dark  fleck  lying  near  or  on  the 
lower  angle  of  the  brain;  this  is  the  larval  or  nauplius  eye,  which 
is  the  first  to  appear  in  all  these  small  Crustacea.  This  macula 
nigra  is  not  infrequently  as  large  as  the  eye' itself,  *  or  even  larger, 
and  in  one  genus  it  is  the  only  visual  organ.  The  antennules 
are  small  and  bear  on  the  end  several  sensory  filaments  as  well  as 
a  lateral  flagellum.  The  antennules  of  the  male  differ  very  little 
from  those  of  the  female.  The  labrum  is  furnished  with  a  process, 
which  is  triangular  or  semicircular  and  is  usually  larger  than  the 
terminal  portion.  The  mandibles  are  as  in  Daphnidae  but  usually 
shorter.  Maxillae  are  often  conspicuous,  but  the  first  pair  of  feet 
serve,  by  a  slight  alteration  at  the  base,  the  same  purpose.  There 
is  rarely  an  indication  of  the  sixth  pair  of  feet,  and  the  antennae 
have  both  rami  three-jointed.    The  terminal  part  of  the  body,  or 

*  Tbe  name  *^Lyneeut"  Is  derived  from  that  of  the  lou  of  Aphareus  who  was  famous 
for  the  sharpness  of  his  Tislon. 
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post-abdomen,  is  usually  enlarged,  and  the  anal  opening  is  near  its 
base;  the  armature  is  usually  considerable.  The  form  of  the  post- 
abdomen  is  one  of  the  best  criteria  for  distinguishing  genera  and 
species — a  process  often  attended  with  much  difficuUy, 

The  shell  is  of  various  forms,  frequently  beautifully  sculptured. 
The  number  of  eggs  produced  at  one  time  is  limited,  and  the  winter 
eggs  are  very  often  laid  in  the  brood-cavity  with  no  preparation  of 
the  shell  previous  to  it,  in  other  words,  the  ephippium  may  be  ab- 
sent. On  the  other  hand,  sometimes  the  shell  is  considerably  modi- 
fied, and  generally  there  is  a  deposit  of  dark  pigment  in  the  upper 
part  of  the  shell.  The  males  are  very  rare  and  until  recently  few 
were  known.  The  diligence  of  Kurz  has  added  a  great  many,  and 
we  now  have  a  fair  idea  of  the  sexual  variations.  These  consist 
usually  in  a  narrower  body  and  shorter  beak,  in  a  strong  hook  of 
chitin  on  the  first  foot  and  certain  modifications  of  the  post-abdo- 
men. The  hook  mentioned  is  simply  an  enlargement  of  one  of  the 
terminal  bristles  of  the  foot,  and  serves  to  fasten  the  animal  to  the 
shell  of  the  female.  In  one  American  species  of  Pleuroxus  we  find 
an  approach  to  this  structure  in  the  female — an  interesting  example 
of  iifheritance  of  sexual  peculiarities  across  the  sexes.  The  altera- 
tions in  the  form  of  the  post-abdomen  consist  in  a  narrowing  or 
excavation  of  that  organ  to  permit  its  introduction  into  the  brood- 
cavity,  and  in  some  forms  (Chydorus)  this  change  can  only  be 
understood  by  observing  the  form  of  the  shell  of  the  female  about 
to  produce  winter  eggs.  In  general,  as  in  other  Cladocera,  males 
are  found  only  at  the  period  when  the  females  are  sexually  perfect. 
The  ordinary  method  of  reproduction  is  by  virgin-bearing  or  par. 
thenogenesis.  In  some  cases  it  would  seem  from  Weismann^s  ob- 
servations that  the  sexual  method  occurs  only  incidentally.  The 
orifice  of  the  male  organs  is  between,  or  anterior  to,  the  terminal 
claws  of  the  post-abdomen  (Eurycercus  alone  excepted).  The  males 
are  usually  but  not  always  smaller.  Plate  E  gives  views  of  typical 
Lynceidae  Fig.  1  is  particularly  instructive,  for  in  it  the  details 
which  can  be  usually  made  out  in  the  living  object  are  represented. 
The  following  points  may  be  especially  noticed.  The  large  size  of 
the  pigment  fleck,  the  large  antennules  (A^),  the  keel  of  the  labrum 
(Lb.),  the  peculiar  modification  of  the  first  pair  of  feet  to  assist  the 
maxillae  (not  shown)  which  are  exceedingly  small,  the  largely  de- 
veloped anal  gland  (A.  g.),  the  form  and  muscular  mechanism  of 
the  abdomen,  which,  however,  is  better  illustrated  by  fig.  10  of  the 
same  plate.  Fig.  1  contains  an  embryo  seen  from  the  side  with  the 
partially  developed  limb.    Fig.  3  shows  the  appearance  of  a  differ- 
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ent  embryo  from  below  and  in  aa  earlier  stage.  Fig.  2  illustrates 
the  relation  of  the  brain  to  the  eye  and  the  very  small  optic  gang- 
lion. Fig.  9  of  plate  G  gives  details  of  the  feet  in  another  species, 
and  the  modifications  seen  in  the  male  of  the  same  species  are  suffi- 
ciently shown  in  fig.  1  of  the  same  plate,  which  also  well  illustrates^ 
the  various  sculpture  of  the  shell  displayed  by  this  group.  Figures 
4  and  9  of  plate  F  show  curious  modifications  of  the  post-abdomen 
of  the  male,  and  fig.  7  exhibits  the  structural  peculiarity  of  sexually 
perfect  females  which  is  correlated  with  it  or,  perhaps  we  may  say» 
occasions  it. 

SUB-FAMILY  1.— EURYCERCIN^. 

A  single  species  constitutes  the  sub-family,  and  it  will  be  necess- 
ary to  point  out  only  those  points  which  are  distinctive. 

The  Eurycercinie  difiPer  from  the  true  Lynceidse  and  approach  the 
Lyncodaphnidae  in  having  the  digestive  tract  not  coiled,  with  two 
caeca  in  front  and  the  anus  at  the  end  of  the  post-abdomen.  Many 
eggs  are  produced  at  once.  The  male  opening  is  at  the  base  of  the 
abdomen,  as  in  Sididae.  The  general  habitus  is,  however,  lynceid. 
The  males  appear  in  autumn  or  when,  by  the  gradual  drying  up  of 
the  water  or  other  causes,  the  continued  existence  of  the  animals  is 
threatened. 

I.    Genus  Euryoebcus,  Baird. 
Characters  of  the  sub-family. 

Eiirycerciis  lainellatus,  0.  F.  Mueller. 
(Plate  H.    Fig8.  5-6.) 

LyneCHs  lamtUatus,  MUELLRK,  KDWARDS,  KOCH,  ZADDAOD,  LIRVIN,  LRYDIO.  /RyRRK 
Enrycercm  lamcHatus,  BAIKU,  LILI^JKBOBO,  HCHOBDLRR,  P.E.  MDBLLRB,  KURZ,  niB<;K, 

HBRBICK. 
Euryetretu  laticamhttmi,  Plt^THRR,  SCIIOEDLBR. 

A  gigantic  lynceid,  reaching  the  dimension  of  3  mm.  The  figure 
of  the  male  given  will  sufiSciently  illustrate  the  general  form.  The 
abdomen  is  broad  and  armed  behind  with  a  dense  row  of  saw-teeth. 
The  eye  is  larger  than  the  rather  small  pigment  fieck,  and  the  in- 
testine is  bent  upon  itself  but  not  coiled.  The  last  foot  is  found  in 
few  other  Lynceidae.  Acroperus  has  the  same,  and  Pleuroxus  uni- 
dens  also  has  a  rudimentary  sixth  foot. 
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SDB-FAMILY  II.— LYNCEIN^. 

Intestine  coiled;  anus  near  the  end  of  the  post-abdomen;  open- 
ing of  vas  deferens  nearly  terminal.  There  are  no  anterior  caeca 
but  usually  a  single  anal  diverticle  of  the  intestine.  Rarely  or  never 
more  than  two  embryos  produced  at  once. 

Series  A. 

Head  or  dorsal  line  keeled  or  ridged  ;  abdomen  long ;  shell  marked  with  diagonal 
strise.  This  section  Is  proposed  for  the  old  genera  Gamptocereus,  Acroperus  and  Alo- 
Bopsis,  which  seem  to  form  a  natural  group  though  passing  directly  Into  Al  )na. 

u. — Genus  Camptooerous  (>Camptocercu8y  Baird). 

This  easily  recognizable  genu§  contains  two  groups,  each  with 
several  nominal  species,  which  are  distinguished  mainly  by  the 
width  of  the  post-abdomen.  In  both  the  shell  is  elongated,  more 
or  less  quadrangular,  longitudinally  striate,  armed  behind  with  one 
to  four  minute  teeth.  The  head  and  back  are  keeled  and  the  former 
strongly  arched.  The  antennules  rarely  extend  beyond  the  beak 
and  are  commonly  curved  laterally.  The  eye  is  proportionately 
small.  The  post-abdomen  is  long  and  furnished  with  a  lateral  row 
of  scales.  The  terminal  claws  have  a  single  basal  spine  and  are 
serrate.  There  is  an  ephippium,  and  the  male  opening  is  in  front 
of  the  terminal  claws. 

Sub-genus  1. — Acroperus,  Baird. 

Post-abdomen  broad,  margins  parallel;  anal  teeth  very  minute; 
lateral  scales  large  and  usurping  their  place.  Antennae  with  eight 
setae  (^.  Three  species  are  described,  one  of  which  is  very  abund- 
ant in  Minnesota. 

Sp.  1.    Acroperus  leuoocephalus,  Koch. 
(Plate  E,  Fig.  5.    Plate  I,  Fig,  9.)     * 

Lynetua  UueocephaluB^  KOCH,  FISCHER. 

Acrop€ru»  Aarpe,  BAIBD . 

AeroperualeueoeephaluB,  SCHOEDLER,  P.  B.  MUELLER,  KUBZ. 

Aeropenu  Mp.,  HERRICK. 

Acrop€ruattri€Uu8,J\miSR^   M.EDWARDS,   LIBVIK,   LILLJEBORG,  LETDTO,  etC,  SeemS 

to  belODR  here,  but  I  am  able  to  add  nothicR  to  the  elnol- 
datlon  of  the  puzzle. 

Body  rounded  above,  angled  behind;  head  moderately  arched  and 

carinated.    Lower  margin  of  the  shell  pectinate,  terminating  in 
6 
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two  teeth.  The  antennae  are  long  and  when  refiezed  the  setae 
reach  nearly  to  the  posterior  margin  of  the  shell.  The  posterior 
angle  is  not  always  as  prominent  as  shown  in  fig.  5. 

Sp.  )S.    Acropenu  angustatus,  Sars. 
(Plate  I.  FiR.  10.) 

Acropenu  angu$UUuM,  F.  S.  MUKLLXB,  KUBZ. 

This  species  is  distinguished  from  the  former  by  the  head,  which 
is  higher  and  very  strongly  arched.  The  dorsal  contour  is  nearly 
straight.  The  antennas  are  shorter.  The  form  of  the  post-abdomen 
of  the  male  is  less  different  from  that  of  the  female  than  in  the 
above.    The  length  of  both  species  is  about  0.7  mm. 

The  American  form  figured  in  fig.  5  of  plate  E  differs  from  both 
the  above  slightly.  The  head  is  carinated  and  incurved  almost  as 
ill  C.  angustatus;  the  antennae  fall  a  little  short  of  reaching  the 
posterior  margin  of  the  too  low  and  oblong  shell;  there  is  an  ob- 
vious depression  between  the  head  and  body.  However,  in  the  main 
there  is  close  agreement  with  C.  leucocephalus,  to  which  it  has  been 
previously  referred.  There  is  always  a  rudiment  of  an  additional 
pair  of  feet. 

A.  cavirostris^  P.  E.  Mueller,  is  not  known  in  the  female  sex. 
The  male  has  a  twisted  caudal  claw. 

Sub-genus  2. — Camptoobrous,  Baird. 

Although  the  general  form  is  similar  to  the  last  section,  the  body 
is  usually  longer;  the  post-abdomen  narrows  toward  the  end;  the 
anal  teeth  exceed  the  lateral  row;  the  antennae  have  usually  but 
seven  setae  Orr)' 

The  species  enumerated  are  so  closely  related  as  almost  to  baffle 
definition. 

Key  to  the  Sub-genus  Camptooercus  (verus). 
Beak  pointed. 

(a)  Head  depressed. 

I.    Figment  fleck  larger  than  the  eye. 

1 .  C.  bUerratus,  8CHOBD  LBB. 

II.    Pigmeut  fleck  smaller  than  the  eye. 

2.  C.  maeruriM,  O.  F.  MUELLKB. 

(b)  Head  diiected  forward. 

3.  C.  rectir09trU,  8CH0BDLBB. 

Beak  truncate  below. 

4.  C.  latirottrU,  KURZ. 
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Beak  cleft  below  or  with  a  forward  projection. 

(a)  Antennnles  shorter  than  the  beak. 

5.    C.  Uajtborgii,  8GH0SDLBB. 

(b)  Antennnles  longer  than  the  beak. 

6.     C.  ro<undii«,  HBBBICK. 

Sp.  1.    Camptocercus  biserratus,  Schoedler. 

(Plate  I.    Fig.  4.) 

Is  very  nearly  related  to  the  next,  from  which  it  is  distinguished 
<;hieiiy  by  the  fact  that  the  pigment  fleck  is  larger  than  the  eye. 
Schoedler  overlooked  the  fact  that  in  C.  macruraa  there  is  a  lateral 
line  of  scales  on  the  abdomen,  and  relied  upon  that  character  to 
distinguish  this  form.  (Schoedler  says  that  the  pigment  fleck  in  G. 
macrarus  is  smaller  than  the  eye,  P.  E.  Mueller  says  they  are  nearly 
equal,  while  in  our  specimens  they  are  much  smaller  or  nearly 
«qual.)  If  much  variability  is  found,  Schoedler^s  species  seems  to  rest 
on  a  slender  basis.  The  basal  spine  of  the  claw,  however,  seems  to 
be  peculiar  in  sitting  on  a  distinct  prominence. 

Sp.  2.    dainptocercus  macrurus,  Mueller. 

(Plate  E.    Fig.  10.) 

Lynoeui  macruru$,  LILLJBBOBG,  8CHOBDLBR,  P.  E.  MUBLLBB,  KUBZ,  BIBOB,  HBBBICK. 

This  universally  distributed  species  occurs  in  our  larger  bodies 
of  water  and  is  not  rare,  though  hardly  abundant. 

The  body  is  long  and  nearly  rectangular;  the  head  strongly 
arched  and  keeled.  The  keel  of  the  head  is  extended  down  the 
whole  dorsal  line.  The  dorsal  line  is  moderately  curved,  while  the 
shell  is  but  slightly  excavated  below.  The  head  extends  into  a 
blunt  beak  looking  downward;  the  direction  of  the  head  is  some- 
what variable  (from  vertical  to  an  angle  of  about  30^).  The  eye  is 
much  larger  than  the  pigment  fleck;  the  antennnles  are  shorter 
than  the  beak,  and  have  one  elongated  terminal  seta.  The  post- 
abdomen  is  very  long  and  has  numerous  anal  teeth  as  well  as  a 
lateral  row  of  scales.  The  basal  spine  of  the  claws  is  large  and  ser- 
rate, the  claw  itself  being  nearly  straight  and  armed  with  an  in- 
creasing series  of  spines  to  beyond  the  middle.  The  lateral  scales 
of  the  post-abdomen  are  inconspicuous.  The  shell  gland  is  long. 
The  antennnles  reach  to  almost  the  end  of  the  beak,  are  curved  and 
bear  a  lateral  flagellum.  The  first  foot  of  the  female  has  a  sort  of 
hook  (branchial  sac?).  The  labrum  is  armed  with  teeth  on  the 
posterior  face  of  the  triangular  process.  The  intestine  is  very 
strongly,  almost  twice  coiled.  The  lower  margins  of  the  vaUes  are 
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feebly  spined  for  three-fourths  their  length,  and  armed  with  from 
one  to  four  teeth  at  the  angle.    Length  0.8  mm.  to  1.0  mm. 

Sp.  3.    Camptocercus  rectlrostris,  Schoedier. 

(Plate  I.   Figs.  1—3.) 

CamplocercuB  reetirotbris,  BOHOllDIJni,  P.  B.  M VBLLXBi  KUBZ. 

Distinguished  from  the  above,  which  it  closely  resembles,  by  the 
form  of  the  head,  which  is  less  rounded  and  directed  anteriorly.  It 
hardly  exceeds  half  the  hight  of  the  body.  The  beak  is  sharp.  I 
am  not  sure  that  Weismann^s  figures  (1.  c,  plate  XI,  figures  13  and 
14)  really  belong  to  this  species,  for  the  drawing  of  the  post-abdo- 
men does  not  agree  with  that  of  P.  E.  Mueller  fully.  Outline  copies 
of  the  former  are  given  in  plate  I,  figs.  1  and  2.  The  male  has  a 
hook  upon  the  first  foot.    Not  yet  recognized  in  America. 

Sp.  4.    Camptocerciis  latirostris,  Eurz. 
(Plate  I.  Figa.  5—6.) 

C.  W1jdH)rgH,  P.  B.  M UBIXBB  (?). 

Closely  allied  to  the  next,  but  distinguished  by  the  position  of 
the  head,  which  is  a  little  less  depressed,  and,  especially,  by  the 
truncate  beak.  The  dorsal  margin  is  convex  and  crested;  the  lower 
outline  is  also  convex.  The  claws  are  toothed  more  as  in  G.  macru- 
rus  than  the  following.  The  basal  spine  springs  from  the  claw 
itself  and  not  from  the  post-abdomen  as  in  the  next.  Length  0.1^ 
mm.  to  1.0  mm. 

Sp.  5.    Camptocercus  lilljeborgii,  Schoedier. 

(Plate  I.    Figs.  7— 8.) 

Head  depressed,  rounded  in  front:  beak  divided  at  the  end  by  the 
extension  of  the  fornices.  The  terminal  claws  are  pectinate  for 
their  entire  length,  and  the  basal  spine  is  seated  on  the  end  of  the 
post-abdomen.  This  species,  in  the  main,  closely  resembles  C. 
macrurus. 

Sp.  6.    Camptocercus  rotundus,  Herrick. 

The  second  of  the  two  species  found  in  America  is  this  short, 
strongly  carinated  form,  which  is  known  from  a  single  gathering. 
It  differs  from  all  the  above  species,  with  which  it  agrees  pretty 
well  in  shape,  by  its  more  compact  form ;  high  dorsal  keel  (which 
extends  the  entire  length  of  the  body);  the  long  antennules,  which 
extend  far  below  the  beak;  and  the  somewhat  pointed  beak.    The 
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head  is  much  as  in  the  last,  bat  it  is  not  certain  that  the  beak  is 
cleft,  although  it  has  a  peculiar  form  (not  indicated  in  the  figure) 
near  the  end.  The  length  is  0,7  mm.  The  terminal  setae  of  the 
antennules  are  very  unequal;  but  in  most  points,  as  in  the  armature 
of  the  post-abdomen,  the  details  resemble  C.  macrurus. 

ni. — Gbnus  Alonopsis,  Sars. 

This  curious  genus  includes  three  species  of  small  lynceids, 
which  exhibit  a  combination  of  characters.  The  form  of  the  beak 
and  head  is  like  that  of  Pleuroxus,  which  the  form  and  sculpture  of 
the  shell  otherwise  resembles.  The  back  is  extended  more  or  less 
in  a  knife-like  ridge  above,  thus  resembling  Acroperus,  a  resemblance 
hightened  by  the  excavated  lower  margin.  The  form  of  the  post- 
abdomen  approaches  that  of  Acroperus,  but  in  that  genus  it  is  of 
about  equal  width  throughout  and  in  this  it  rapidly  narrows.  The 
internal  organs  and  feet  are  of  the  typical  lynceid  form,  while  the 
antennse  are  as  in  Pleuroxus. 

The  type  of  the  genus,  A.  elongata,  is  apparently  much  closer  to 
Acroperus  than  the  two  species  which  have  been  identified  in 
America. 

Shell  sub-rectangular,  high,  produced  into  a  ridge  above;  lower 
margin  convex  anteriorly,  concave  behind;  beak  rather  long;  an- 
tennules slender;  antennae  with  eight  setae;  abdomen  long,  nar- 
rowed toward  end,  incised  at  the  extremity;  claw  rather  large,  with 
median  spines  and  a  basal  thorn;  third  foot  with  a  long  bristle. 
Male  smaller,  without  the  carina  above;  orifice  of  sexual  organs  in 
front  of  the  claw,  which  is  removed  from  the  anterior  margin.  The 
young  are  more  elongate  and  (sometimes)  have  hexagonal  reticula- 
^ons  instead  of  the  usual  strong  diagonal  striae.    Motion  slow. 

Sp.  1.    Alonopsis  elongata,  Sars. 

Xyne«u«  maorurui,  LiBVlir. 

Lynceus  uuieruriM,  ZBNKKB,  LBYDIQ. 

Alona  elongalat  SABS. 

Aeropertu  intenneditUt  8CH0BDLER. 

AUmoptU  dongatat  P.  B.  MUKLLER. 

The  shell  is  wide,  the  upper  margin  forming  an  even  curvei 
manifestly  angled  behind;  ventral  margin  nearly  straight,  ciliated 
throughout,  with  a  single  tooth  behind.  Fornices  large;  head  nar- 
row, not  carinate.  Post-abdomen  compressed,  truncate  at  the  end, 
armed  with  a  series  of  marginal  spines  and  of  lateral  scales;  caudal 
<^law8  large,  with  a  single  spine  at  the  base  and  two  median  spines 
followed  by  a  series  of  minute  setae. 
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This  form  I  have  never  seen,  and  it  seems  somewhat  doubtful  that 
the  following  really  belong  with  it. 

Sp.  2.    Alonopsis  latissimay  Kara. 
(Plate  E,  Fig.  8.    Plate  Q,  Figa.  1  and  9.) 

Body  yer>  high,  compressed,  with  a  high  dorsal  keel  or  ridge; 
the  upper  outline  strongly  and  evenly  arched,  terminating  be- 
hind in  no  angle;  lower  margin  almost  angled  at  the  anterior  third, 
rounded  behind,  fringed  with  long  bristles  anteriorly,  with  short 
ones  posteriorly.  Head  very  narrow;  beak  extremely  long;  fornices 
small;  antennules  nearly  as  long  as  the  beak,  straight  and  narrow; 
pigment  fleck  smaller  than  the  eye.  The  abdomen  is  long,  some- 
what narrowed  toward  the  end,  where  it  is  deeply  cleft;  the  terminal 
claw  is  furnished  with  a  large  and  small  basal  spine,  while  there  is 
an  increasing  series  of  spines  extending  to  the  middle. 

The  elongated  spine  of  the  third  foot  is  pectinate  and  reaches 
nearly  to  the  posterior  margin  of  the  shell.  The  shell  is  marked 
by  few  strong  striae  which  are  diagonal  except  anteriorly  where  are 
a  few  parallel  to  the  front  margin.  The  male  is  small  and  lacks 
the  crest  on  the  back,  while  the  lower  margin  is  straight;  the  an- 
tennae are  longer  than  the  beak  and  differ  somewhat  from  those  of 
the  female.  The  first  foot  has  a  claw.  The  post-abdomen  lacks 
the  anal  teeth.    Kurz  gives  the  size  as  0.5  mm. 

The  A.merican  form  varies  between  0.45  mm.  and  0.55  mm.,  and 
seems  to  have  a  higher  dorsal  keel  and  longer  beak.  Kurz  speaks 
of  but  a  single  accessory  spine  on  the  terminal  claws;  there  is,  how- 
ever, a  second  very  minute  spine  or  cluster  of  hairs  in  this  as  well 
as  the  following. 

Found  in  the  same  gathering  with  the  following  near  Minnea- 
polis (marshy  off-set  from  Bassett^s  creek  near  Oak  Lake  Addition)."*" 

*NOTE  TO  ALONOPBid  LATIB8UIA.  (See  Fig.  1,  Plate  G.)  Since  writing  the  above  the 
males  of  our  American  form  have  been  found  ;  they  are  shaped  as  the  females,  with  a 
high  dorsal  keel ;  the  post-abdomen  Is  rounded,wlth  transverse  series  of  small  bnstles ;. 
the  claw  has  a  minute  median  spine,  and  the  pom*  genitalU  Is  anterior  and  elevated. 

Sp.  3,    Alonopsis  media.  Dirge. 
(Plate  E.    Fig.  9.) 

I  give  Birge's  description  verbatim: 

''Rostrum  prolonged,  and  shell  sharp,  somewhat  quadrangular  in 
shape,  marked  by  stride.  The  dorsal  margin  is  convex,  the  hinder 
margin  nearly  straight.  Its  lower  angle  is  rounded  and  without 
teeth.    The  lower  margin  is  concave  and  has  long  plumose  setae.. 


8TATB  0B0L06IST.  87 

The  front  margin  is  strongly  convex.  The  post-abdomen  is  long 
and  slender,  resembling  that  of  Gamptocercas,  and  is  notched  at 
the  distal  extremity;  it  has  two  rows  of  fine  teeth  and  some  fine 
scales  above  them.  The  terminal  claws  are  long,  slender,  with  a 
basal  spine,  a  spine  in  the  middle,  and  are  serrated.  The  antennules 
are  long  and  slender,  but  do  not  reach  to  the  end  of  the  rostrum. 
They  have,  each  a  flagellum  and  sense  hairs.  The  antennae  are 
small  and  have  eight  (m)  setae  and  two  (lor)  spines.  The  labrum 
resembles  that  of  A.leucocephalus,but  is  slightly  prolonged  at  the 
apex.  The  intestine,  caecum  and  color  resemble  those  of  Acrope- 
rus.    There  is  a  trace  of  a  keel  present  on  the  back/^ 

The  specimens  seen  in  Minnesota  resemble  this  species  very 
nearly,  apparently,  but  there  are  some  differences.  The  terminal 
claw  of  the  post-abdomen  has  an  increasing  series  of  spines  to  the 
middle;  there  seems  to  be  no  lateral  row  of  scales  beside  the  anal 
teeth;  the  abdomen  is  rather  broad  at  the  base  and  narrows  toward 
the  end.  The  shell  is  not  square  behind.  The  lower  margin  has  a 
few  long  hairs  anteriorly  which  are  followed  by  a  series  of  teeth, 
and  in  the  concave  part  a  somewhat  longer  set  to  a  point  just  be- 
fore the  lower  curved  angle. 

The  pigment  fleck  is  nearly  or  quite  as  large  as  the  eye.  The 
antennule  is  shorter  than  the  beak  (which  is  almost  as  in  Pleuroxus 
hjastatus),  and  has  a  flagellum  about  midway;  at  its  base  it  is  nar- 
rowed and  inserted  on  a  prominence. 

The  embryo  still  in  the  brood  sac  had  a  more  elongate  form  and 
hexagonal  reticulations  upon  the  shell,  while  the  antennules  were 
longer  than  the  very  long  beak,  and  the  pigment  fleck  was  smaller 
than  the  eye.  Length  of  female  0.52  mm.  The  color  is  darker, 
and  the  striae  more  numerous,  than  in  A.  latissima. 

Series  B. 

This  section  includes  forms  with  (usually)  no  keel  above,  or,  if 
keeled,  the  post-abdomen  is  not  long.  The  majority  are  highly 
arched  dorsally,  and  have  comparatively  short  post-abdomen  and 
pointed  beak.  The  antennae  are  usually  feeble  and  the  motion  slow. 

A.  Post-abdomen  nearly  roand  in  outline,  armed  with  very  long  stout  spines,  terminiftl 
claw  with  one  minute  basal  spine  or  none  ;  greatest  hight  of  shell  about  equal  U> 
the  posterior  marKin. 

1.  Genus  Leydigia, 

B.  Greatest  hight  of  shell  moderately  exceeding  that  of  posterior  margin  ;  post-abdo- 
men more  or  less  triangular,  armed  with  bristles ;  shell  marked  with  hexagonal 
meshes. 

(a)  Head  nearly  horizontal,  blunt ;  post«abdomen  prominent  in  the  anal  raglOD. 

2.  Genus  OTapUM>€ria. 
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(b)  Head  depressed,  acute ;  post-abdomeD  excised  near  tbe  anoa. 

3.  Genus  Ortpi4ocereu$, 

0.  Post-abdomen  more  or  less  quadrangular,  armed  with  one  or  two  rows  of  small 
teeth  en  eitber  side  behind ;  terminal  claws  with  one  or  two  basal  spines ;  hight  of 
posterior  shell  margin  usually  less  than  the  greatest  hight  of  shell. 

4.  Genus  LynMiM. 

D.  Greatest  hight  of  shell  little  less  than  that  of  posterior  shell  margin ;  post-abdo- 
men terete ;  terminal  claws  very  minute. 

5.  Gtonus  Phriaeura. 

E.  Greatest  hight  of  shell  more  than  double  that  of  posterior  margin. 

(a)  Bye  aud  first  foot  normal. 

6.  Genus  ChydoruB. 

(b)  First  foot  with  a  claw  which  extends  beyond  the  shell. 

7.  Genus  AnehiitropuM, 

(c)  Eye  absent,  only  pigment  fleck  used  for  vision. 

8.  Genus  Mono§pUus. 

IV. — Genus  Lbtdigia,  Kurz. 

In  this  genus,  both  the  known  species  of  which  are  found  in 
America,  the  posterior  part  of  the  shell  and  body  is  emphasized  at 
the  expense  of  the  anterior.  The  curved  posterior  margin  is  equal 
to  the  greatest  hight  of  the  shell.  The  head  and  anterior  part  of 
the  body  are  of  the  form  characteristic  of  Alona;  indeed,  the  whole 
body  is  in  plan  like  Alona,  but  in  the  back  part  the  organs  are  all 
enlarged.  The  general  form  of  the  body  and  abdomen  recalls 
*  Ilyocryptus;  the  post-abdomen,  in  particular  is  very  like  that  genus. 
The  last  two  pairs  of  feet  are  much  enlarged.  The  shell  is  usually 
irregularly  marked  with  longitudinal  stri»;  the  lower  margin 
is  covered  with  long  spine-like  setae.  The  post-abdomea  is  armed 
with  several  sets  of  long  spines  and  aggregations  of  bristles  and 
small  spines;  it  is  almost  round  and  enormously  enlarged.  The 
intestine  is  coiled  and  expanded  at  the  end,  but  the  anal  csecum  is 
rudimentary.  The  antennoB  are  heavily  spined  and  have  eight  setae; 
the  labrum  is  more  or  less  hairy.  The  male  has  a  strong  hook  on 
the  first  foot,  and  between  the  terminal  claws  of  the  abdomen  is  a 
peculiar  intromittent  organ. 

Sp.  1.    Leydlgia  quadrangulariSy  Leyditf. 

(Plate  H.    Fig.  4.) 

L/ynceu»  quadranguktria^  lbtdio,  fric. 
Alona  leydigiU  schokolbb,  p.  b.  mubllbb. 
Leydigia  qmadrangviUtrU^  kubz. 

The  shell  is  comparable  to  that  of  Alona  quadrangularis,  but 
higher  behind;  the  markings  are  not  very  distinct;  shell  trans- 
parent. The  head  is  very  small;  the  eye  smaller  than  or  of  about 
the  size  of  the  pigment  fleck.  The  post-abdomen  is  very  broad,  the 
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posterior  margin  nearly  the  segment  of  a  circle,  armed  with  numer- 
ous very  long  unequal  spines  which  extend  only  about  half  the 
hight,  being  replaced  by  short  close  hairs;  the  anal  opening  is  very 
high;  the  terminal  claws  are  long,  straightish,  and  have  a  small 
thorn  near  the  base. 

The  males  are  smaller  than  the  females,  and  the  abdomen  is  less 
broad;  the  antennules  are  longer  than  the  beak  and  furnished  with 
a  flagellum.  The  sexual  period  occurs  in  September  or  irregularly. 
This  species  has  only  been  encountered  once,  during  September,  in 
Poplar  river,  Cullman  county,  Alabama. 

Sp.  2.    lieydigia  acanthocercoides,  Fischer. 

Lunceu8  aearUhocercoidei.  fibchkb,  lbtdio. 
EurycercuB  Ofeanthocercoides,  schobdlkb. 
Alona  acanthocercoides,  p.  b.  mubluul 
Leydigia  acanihoctrcoideSt  kubz. 
LeycUffia  QuodrarHntZaria,  hbbkigk. 

This  species,  reported  in  a  previous  paper,  is,  as  was  said,  nearest 
like  L.  acanthocercoides;  and  I  am  now  able  to  verify  the  very  in- 
conspicuous differences  upon  which  the  two  are  separated.  Our 
specimens  of  the  L.  quadrangularis  have  the  pigment  fleck  fully  as 
large  as  the  eye,  Kurz  to  the  contrary  notwithstanding,  and  the 
<;law  of  the  post-abdomen  is  present,  while  in  the  present  species 
the  pigment  fleck  is  much  larger  and  furnished  with  lenses;  the 
spine  of  the  claw  is  wanting;  the  labrum  is  densely  hairy;  the  abdo- 
men is  narrower,  and  the  shell  higher.  The  shell  is  very  obviously 
striped  in  the  posterior  portion.  The  anus  is  higher  than  in  the 
previous  species.     In  other  respects  the  two  seem  alike. 

V. — Gbnus  Graptolebbris,  Sars. 

A  genus  containing  two  closely  allied  species,  having  some  affinities 
with  Alonella.  The  shell  is  entirely  reticulated,  and  there  is  a  sort 
of  crest  along  the  back;  while,  on  the  other  hand,  the  head  is  flat- 
tened and  rounded  in  front.  There  can  hardly  be  said  to  be  a  beak. 
Seen  from  above,  the  animal  resembles  some  species  of  Alonella, 
but  the  head  is  larger  proportionally  and  more  horizontal.  The 
lower  posterior  angle  is  spined.  The  antennae  have  seven  setae  and 
are  very  loug,  in  this  respect  resembling  Gamptocercus.  The  dorsal 
contour  is  not  greatly  arched.  The  post-abdomen  has  short  claws 
and  anal  bristles,  but  no  teeth. 
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Sp.  1.    Graptoleberis  tetitudinaiiay  Fischer. 

LynceM  tesCucUiuirdM,  lbtdio,  lilljsboso. 
LynctuB  reUculatiiM^  fbig. 
AUma  Uttxidinaria^  schobdlbr. 
QrapioUherU  te9t\»dinaria,  kubz. 
OraptoUberis  inermU,  bibob. 

Form  trapezoidal;  lower  margin  straight,  armed  behind  with  two 
teeth,  thickly  beset  with  long  hairs  in  front;  the  dorsal  margin  is 
not  greatly  elevated,  rounded  at  the  posterior  angle,  forming  a 
slight  ''hump"  where  it  unites  with  the  head  shield.  The  head  and 
shell  are  reticulated  with  hexagonal  or  quadrangular  markings. 
The  shell  gapes  below  and  rises  to  a  sharp  ridge  above.  The  an- 
tennae have  long  rami,  the  antennule^  being  hardly  longer  than 
the  fornices.  The  eye  is  large;  the  pigment  fleck  is  small.  The 
post-abdomen  is  narrowed  toward  the  end,  rounded  in  front;  the 
terminal  claws  are  small  and  have  two  basal  teeth.  The  dorsal 
margin  of  the  post-abdomen  is  covered  with  tufbs  of  hairs.  The 
winter  eggs  have  no  ephippium.  Length  0.55  mm.  to  0.7  mm.  The 
male  is  smaller  and  has  a  lower  dorsal  keel;  the  post-abdomen  is 
excavated  behind. 

The  only  differences  between  the  Minnesota  specimens  and  the 
typical  European  form  seemed  to  be  the  absence  of  the  very  minute 
spines  on  the  front  of  the  terminal  claws.  The  eye  and  pigment 
fleck  are  of  about  the  proportions  figured  by  Kurz.  Birge^s  figure 
of  the  post-abdomen  does  not  asrree  with  his  description  fully.  Our 
Minnesota  specimens  have  an  obvious  but  not  high  keel. 

Sp.  2.    Graptoleberis  reticnlatay  Baird. 

AloTia  reticulata,  baird,  p.  b.  mubllbb. 
Lyncctu  retieulattu,  lilujbboro,  uctdig. 
Alona  e»f)Ciro8tris,  schobolbr. 
Oraptoleberis  rttietUata,  babs,  kubz. 

Shell  almost  rectangular,  reticulate,  ventral  margin  straight, 
ciliate  anteriorly,  with  two  teeth  behind.  Pigment  fieck  smaller 
than  the  eye.  Post-abdomen  short,  narrowed  towards  the  eud^ 
dorsally  covered  with  clusters  of  spines;  caudal  claws  with  a  minute 
tooth  at  the  base.    Length  0.4  mm.  to  0.5  mm. 

The  pigment  fleck  is  nearer  the  end  of  the  beak  than  the  eye,  and 
is  smaller  than  in  the  previous  species,  but,  on  the  whole,  there  is^ 
perhaps,  too  great  similarity. 
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VI. — Genus  Cbepidoobrcus,  Birge. 

The  characiem  of  this  groap  place  it  rather  near  Alonella  or  be- 
tween that  and  Plenroxus.  Form  sab-quadrate  with  rounded 
angles;  dorsal  line  uniformly  arched,  terminating  in  a  sharp  angle 
behind;  lower  margin  convex,  armed  behind  with  a  single  spine  as 
in  Pleuroxus  unidens,  and  along  the  entire  length  with  loose  setae. 
Beak  of  moderate  length,  acute.  Post-abdomen  deeply  incised  in 
the  anal  region;  lower  posterior  margin  straight,  rounded  at  the 
apex;  ventral  margin  straight  or  concave;  claws  with  a  single  basal 
spine  and  a  few  teeth.  The  post-abdomen  is  shoe-shaped  and 
armed  with  transverse  rows  of  setse. 

The  antennae  are  large,  baring  eight  setae  and  the  usual  spines. 
Shell  smooth  or  reticulate. 

Sp.  J .    Crepidocerens  setiger,  Bir^re. 

(Plate  F.  Fig.  13.) 

Length  0.4  mm.  to  0.5  mm.  Minnesota  specimens  measured  0  5 
mm.  This,  the  only  species  of  the  genus,  is  but  rarely  encounter- 
ed, and  is  so  peculiar  as  to  be  easily  recognized  when  seen.  Alona 
intermedia  has  a  post-abdomen  with  clusters  of  bristles,  but  in 
Grepidocercus  the  post-abdomen  is  more  as  in  species  of  Graptoleberia 
than  any  other  genus.  The  markings  upon  the  shell  are  very 
indistinct. 

vu. — Genus  Lynoeus,  0.  F.  Mueller. 

The  perplexing  inter-relations  between  the  three  genera  Alona» 
Alonella  and  Pleuroxus  give  rise  to  the  utmost  confusion.  No  two 
authors  are  agreed  as  to  their  respective  limits,  and  the  points  given 
by  Kurz,  who  has  carefully  gone  over  the  ground,  are  obviously 
insufficient.  Although  there  may  be  practical  benefits  to  be  derived 
from  the  continuance  of  the  nomenclature  in  use  for  groups  which 
in  the  general  view  can  be  distinguished,  the  value  from  a  theoreti- 
cal standpoint  is  reduced  to  a  minimum. 

The  genus  Camptocercus  (including  here  Acroperus,  which  differs 
solely  in  the  form  of  the  abdomen,  as  a  sub-genus)  passes  through 
Alonopsis  into  the  group  represented  by  Alona.  Leydigia,  although 
very  near  such  forms  as  Alona  quadrangulata,  may  be  conveniently 
distinguished  as  a  transition  to  species  like  Ilyocryptus. 
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Phrixura,  Graptoleberis  and  Grepidocercus,  each  containing  few 
-species  ^Thich  can  be  readily  recognized,  fill  a  place  in  the  system; 
bat  it  is  practically  impossible  to  distinguish  Alonafrom  Pleuroxus 
without  instituting  the  very  indefinite  genus  Alonella  to  contain  a 
variety  of  small  intermediate  forms.  Percantha,  Rhypophilus, 
Harporhynchus  and  Pleuroxus  seem  to  be  pretty  generally  regarded 
iis  constituting  a  single  group  which  may  be  recognized  by  the 
long  rostrum,  high  shell  and  greater  develbpment  of  the  antenna 
bristles.  Alona,  on  the  other  hand,  with  its  broader  fornices,  shorter 
beak,  fairly  developed  antennae,  and  more  rectangular  shell,  is,  per- 
haps, the  pivotal  point  of  the  group.  According  to  this  view,  then, 
the  old  name  Lynceus  is  revived  for  the  aggregate;  and  the  other 
names  are  retained,  in  part,  as  titles  of  largely  conventional  groups 
or  sub-genera,  thus: 

<Jbnu8  Ltnobus. 

Sub-genus  Aloka. 

Section  A.   Alona  ver<i. 

Section  B.   AloneUa. 
Bub-genus  Plbuboxus. 

Section  A.   Pleurojnu  vents. 

Section  B.    Ijeptorhynehus.  ^ 

Characters  of  Percantha  and  Rhypophilus  are  combined  in  the 
species  P.  procurvus,  Birge,  so  that  one  must  be  dropped  or  new 
•diagnoses  formulated.  I  am  not  sure  that  the  same  species  is  not 
at  first  Pleuroxus  verus^  and  only  later  assumes  the  form  known 
as  Rhypophilus.  So  with  Percantha  the  amount  of  serrature  of 
the  posterior  margin  is  in  part  a  question  of  age. 

SuB-OBinjs  Alona. 

This  group  contains  two  sections  which  resemble  each  other  in 
form  and,  in  general,  in  detail;  but  it  is  exceedingly  difficult  to 
formulate  a  diagnosis  that  shall  strictly  limit  it.  The  form  is 
generally  subquadrangular  with  rounded  corners;  the  terminal 
claw  is  armed  with  but  a  single  spine  at  the  base;  the  beak  is  rather 
short;  and  the  prevailing  marking  consists  of  longitudinal  lines. 

Section  A.    Alona  (vera).    Baiird. 

This  genus  contains  a  large  number  of  minute  animals  which 
are  widely  distributed. 

1  lastead  of  Harporhynchus,  a  name  preoccupied  in  zoology. 

2  Embryos  of  P.  procurrus  haya  the  part  which  is  to  be  corred  forward  attenuated 
before  leaving  the  brood-cavity,  however. 
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The  authors  who  have  done  the  most  to  elucidate  this  genus  are 
Schoedler,  P.  E.  Mueller,  and  Eurz.  Birge  has  contributed  most 
largely,  thus  far,  to  the  knowledge  of  American  species,  which  are, 
for  the  most  part,  identical  or  very  close  to  the  European.  No 
other  genus  is  so  difficult  among  the  Lynceid®,  for  the  most  minute 
differences  are  relied  upon  to  distinguish  species.  The  species  of 
this  genus  are  not  greatly  altered  by  the  production  of  the  winter 
eggs.  The  males  are  frequently  but  little  smaller  than  the  opposite 
sex,  and  are  recognized  by  the  altered  form  of  the  post-abdomen 
and  the  presence  of -a  hook  oh  the  first  foot.  The  form  is  more 
perfectly  rectangular  than  in  the  next  section;  the  shell  is  only 
exceptionally  reticulated  and  very  rarely  tuberculate,  occasionally 
smooth.  The  lower  angle  of  the  shell  is  not  armed  with  spines,, 
but  is  generally  rounded.  There  is  only  one  basal  spine  upon  the 
claw  of  the  post-abdomen,  which  usually  bears  a  row  of  scales  beside 
the  anal  spines.  The  antennae  have  eight  setae.  The  claw  of  the 
male  post- abdomen  is  removed  from  the  lower  angle. 

About  twenty  species  are  known,  all  of  which  that  seemed  recog- 
nizably defined  have  been  included  in  the  following  key,  which  is 
believed  to  be  more  nearly  natural  in  its  arrangement  than  that  of 
Eurz,  which  would  separate  the  European  and  American  represen- 
tatives of  the  A.  parvula  group.  Many  more  forms  remain  to  re- 
ward the  labor  of  American  students.  Those  mentioned  from 
Minnesota  could  probably  all  be  found  by  a  few  days  search  in  one^ 
locality. 

Key  to  Section  A,  Alona. 

A.  Shell  reticulate. 

(a)  Reticulation»  horizontal. 

1.  A,  guttata,  San. 

(b)  RcttculatloDS  oblique. 

2.  A,  anoulata,  Birge. 

B.  Shell  lined,  smooth  or  tuberculate. 

(a)  Over  0.6  mm.  Id  length. 

I.  Shell  densely  striate. 

3.  A,  Bonguinea,  P.  E.  Mueller. 

II.  Shell  normally,  evidently  striate. 
*  Post-abdomen  narrowed  at  the  end. 

t  Armed  with  elongate  teeth  below. 

4.  A.  tenuicaudis,  Sars. 

ft  Teeth  of  post-abdomen  nearly  equal. 

5.  ^.  liTieato,  Fischer.    (Shell  arched .) 
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6.   ^.  modeita,  Herriok.  (Shell  straight  abore.) 

**  Post-abdomen  not  narrowed. 

t  Antennae  with  seven  sf'tae. 
(?)  7.    d .  ewtata.  Bars. 

tf  Antennae  with  eight  setse. 

8.  A.  quadranavXariB,  Mueller. 

III.  Shell  faintly,  irregularly  striped:  eye  of  same  size  as  pigment  fleck. 

9.  A,  ohUmgctt  P.  E.  Mueller. 

IV.  Shell  smooth. 

10.  A.  aMnU,  Leydig. 

<b)  Under  o.Q  mm.  in  length. 

I.  Post-abdomen  armed  with  a  row  of  hairs  terminating  in  large  teeth. 

11.  ^.  dfiUoto,  P.  B. Mueller. 

II.  (One  or)  two  rows  of  teeth  present. 
*  Shell  densely  and  evenly  striate. 

)2.    A.  tlegoM^  Kurz. 

**  Shell  not  densely  lined. 

t  Shell  smooth  or  lined  longitudinally. 

X  Teeth  of  post-abdomen  unequal,  the  lower  enes  enlarged. 
13     A.  porrecta^  BIrge. 

tX  Teeth  nearly  equal. 

I  Form  elongated ;  abdomen  with  a  lateral  line  of  spiny  scales. 

14.  A.  spinifera,  Soheedler. 

SS  Form  squarish ;  abdomen  with  a  lateral  line  of  simple  spines  or  bristles,  or 
neither. 

15.  A.  parvula,  Kurz. 

16.  A.  glaetalis,  Blrge. 

tXt  Clusters  of  bristles,  not  spines,  on  the  posterior  edge  of  the  post-abdomen. 

17.  A.  intermedia,  Sars. 

ft  Shell  smooth  or  tuberoulate. 
18, 19.    A.  tuherculatat  Kurz,  Herrlck. 

Sp.  1.    Alona  sruttata,  Sars. 

A  small  species  of  sub-quadrangular  form.  The  beak  is  very  short: 
the  eye  small,  but  larger  than  the  minute  pigment  fleck.  The  shell 
is  short,  with  a  rounded  posterior  angle  and  marked  by  hexagonal 
or  rectangular  meshes  running  about  parallel  with  the  lower  margin. 
The  post-abdomen  is  of  moderate  size,  rounded  at  the  apex,  with  a 
series  of  stout  teeth  behind;  the  terminal  claw  has  a  minute  basal 
spine.  P.  E.  Mueller,  in  Danmark^s  Gladocera,  confused  this  with 
A.  intermedia,  which  he  described  under  this.  The  post-abdomen 
in  that  species  is  larger,  less  rounded  behind,  and  armed  with 
clusters  of  spines  instead  of  teeth.  The  length  is  about  0.3  mm. 
in  both. 


.-  ♦. 
••  •• 
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Sp.  2.    Alona  angulata,  Birflre. 

Dorsal  mar^^in  considerably  arched,  terminating  in  a  more  or 
less  obvious  angle  at  the  hinder  corner;  the  hinder  edge  is  convex, 
as  is  also  the  front  margin;  the  ventral  margin  bears  plumose  setae. 
Beak  pointed,  extending  nearly  to  level  of  ventral  margin  of  the 
valves.  Fornices  broad«  Shell  obviously  striated  diagonally  and 
less  obviously  marked  by  cross  lines.  Post-abdom  m  broad,  trun- 
cate; about  twelve  anal  teeth,  with  a  series  of  scales  and  hairs  back 
of  them.  The  pigment  fleck  is  much  smaller  than  the  eye.  Male 
smaller;  beak  shorter;  post-abdomen  with  a  lateral  row  of  hairs; 
anterior  feet  hooked;  sculpture  less  distinct.  [Birge.]  Length  of 
female  0.4  mm;  male  0.35  mm. 

Sp.  8.    Alona  sangruineay  P.  E.  Mueller. 

(Plate  I.    Fig.  20.) 

Body  nearly  rectangular;  ventral  margin  nearly  straight,  with 
short  setse;  posterior  angle  rounded,  unarmed.  Beak  short;  pig- 
ment fleck  much  larger  than  the  eye.  Post-abdomen  large,  the 
end  truncate,  broadened;  posterior  margin  rounded,  with  a  series 
of  spines  and  a  lateral  row  of  scales;  terminal  claw  with  a  small 
spine.  The  shell  is  ornamented  with  fine,  close,  longitudinal 
striations.  Length  0.9  mm.  Alona  elegans  is  very  near  to  this 
and  should  have  followed.  In  August,  1878,  I  took  an  Alona 
marked  as  in  A.  sanguinea  and  agreeing  with  Maeller^s  description 
in  all  points  which  can  be  verified  in  the  drawing.  The  small  size 
of  the  eye  is  remarkable  for  so  large  an  animal.  I  have  never  again 
seen  this  species;  it  seems  to  be  very  rare  here  and  in  Europe. 

Sp.  4.    Alona  tenuicaudlSy  San. 

(Plate  I.    Fiff.  11.) 

Alona  tenuieaudia,  sabs,  p.  ■  mubllbb,  kubz. 
Alona  camptocertoide8t  acaoBDLBB. 

Form  nearly  rectangular;  ventral  margin  rounded,  with  long 
setae,  posterior  angle  rounded.  Beak  short,  pigment  fleck  smaller 
than  the  eye.  Post-abdomen  with  sides  parallel,  long,  incised 
below;  lower  angle  armed  with  about  six  strong  teeth,  remainder 
of  the  series  small;  a  lateral  line  of  scales,  present;  claws  with  a 
strong*  basal  spine.  The  shell  is  striate  with  longitudinal  lines. 
Length  0.5  mm. 

One  of  the  most  easily  recognized  species;  not  identified  in 
America. 
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Sp«  5.    Alona  lineata,  Fischer. 

Lifneem  lineotuf,  fischsb,  letdio. 

Alona  Itneata,  schobduib,  p.  b.  mubixbb,  kubz. 

AUma  reetangvlaria^  babb. 

The  upper  margin  is  rounded,  the  lower  one  somewhat  sinuate^ 
with  setae  of  moderate  length.  The  beak  is  tolerably  long,  reach- 
ing nearly  to  the  level  of  the  lower  margin  of  the  shell;  the  pig- 
ment fleck  is  less  than  the  eye.  to  which  it  is  much  nearer  than  ta 
the  end  of  the  beak.  Post-abdomen  short,  broad  and  tapering 
toward  the  end,  truncate,  armed  with  about  ten  large  teeth; 
caudal  claws  with  a  small  basal  tooth.  Shell  marked  with  distinct 
lines  running  horizontally.  The  ephippial  females  are  recognized 
by  a  deep  color  and  the  greater  elevation  of  the  back.  Length 
0.5  mm.,  0.6  mm.  The  male  has  a  weak  hook  on  the  first  foot,  and 
the  post-abdomen  is  narrowed  toward  the  end;  the  terminal  claw 
has  no  spine. 

The  Minnesota  representative  of  this  widely  distributed  species 
differs  in  some  respects.  The  lower  margin  is  nearly  straight Jand 
rather  sparsely  hairy;  the  beak  is  blunt,  but,  on  account  of  the 
spreading  of  the  extremely  wide  fornices,  does  not  appear  so  except 
under  pressure. 

The  beak  reaches  nearly  to  the  lower  shell  margin.  The 
antennules  are  narrow,  one  or  more  of  the  setse  being  elongated* 
Tha  dorsal  margin  is  either  nearly  straight  or  strongly  arched 
behind;  in  either  case  the  greatest  hight  of  the  shell  is  back  of  the 
middle.  The  pigment  fleck  is  large.  The  post-abdomen  is  just  as 
in  A.  lineata,  but  the  lateral  row  seems  to  be  of  spines  rather  than 
fringed  scales.  The  shell  is  marked  by  rather  evident  or  indistinct 
lines.  The  form  agrees  pretty  well  with  Schoedler^s  figure,  except 
that  the  posterior  shell  margin  is  much  higher*  The  antennae 
have  eight  setsB,  but  the  last  one  is  very  weak.  The  terminal 
setae  seem  sometimes  to  be  spined,  aa  figured  by|Schoedler,  but  in 
some  specimens  they  are  perfectly  smooth.  There  is  a  circlet  of 
spines  on  the  second  joint  of  the  setose  ramus.  There  is  a  hair  on 
the  inner  aspect  of  the  protuberance  of  the  labrum.  The  eye  is 
somewhat  nearer  the  pigment  fleck  than  is  the  end  of  the  beak. 
If  it  is  desirable  to  apply  a  new  name  to  a  form  at  least  so^near  the 
European  A.  lineata,  it  may  bear  the  name  first  given  it  in  my 
note-book. 
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?    Sp.  6.    AJona  modesta.   (Sp.n.) 

(Plate  H,  Fig.  3;  and  Plate  Q,  Fij?.  4.) 

The  length  varies  between  0.41  mm.  and  0.55  mm.  The  smaller 
forms  have  the  back  most  rounded,  while  a  specimen  0.55  mm. 
long  will  appear  very  like  A.  quadrangularis.  Males  are  elongate; 
hook  of  first  foot  strong,  accompanied  by  a  heavy  growth  of  small 
spines;  terminal  claw  of  abdomen  with  a  minute  spine. 

?    Sp«  7.    Aloiia  costata,  Sars. 

Founded  practically  upon  the  absence  of  the  eighth  seta  of  the 
antennae.  The  description  given  by  Sars  will  not  render  it  recog- 
nizable so  that  there  is  no  occasion  to  repeat  it  here.  In  all  the 
species  of  this  section  the  eighth  seta  is  small  and  may  be  absent. 

Sp.  8.    Alona  quadrangularis,  Mueller. 

(Plate  E.    Figs.  1—2.) 

Ahma  8t£{ca^a,  bchobdler. 

AJona  quadrangulariSf  p.  b.  mueller,  kurz,  hbbrick.    The  farther  synenomy  of 

the  fipecles  may  well  be  doubtful,  for  there  are  species  so 
closely  allied  as  to  render  a  strict  determination  difficult. 

Lynceus  quadrangtUaria,  o.  F.  mublleb,  is  the  name  employed,  and  is  thought  to  bo 

identical  with  the  Alona  quadraugularis  of  Baird. 

Shell  quadrangular,  highest  behind;  lower  margin  straight; 
posterior  margin  curved;  lower  angle  rounded,  striped  with  rather 
evident  lines  which  are  parallel  and  straight.  The  beak  is  quite 
long;  the  pigment  fleck  is  smaller  than  the  eye.  The  post-abdomen 
is  broadest  near  the  end,  where  it  is  strongly  rounded;  the  numer- 
ous anal  spines  are  strong  and  emarginated,  supported  by  a  lateral 
series  of  scales;  the  terminal  claw  and  its  basal  spine  (in  American 
forms)  are  denticulate  (Kurz  says  smooth  in  European  specimens). 
The  feet  are  of  the  typical  Alona  form  (see  plate  E,  fig.  1).  The 
shell  gland  is  rather  conspicuous;  no  true  ephippium.  The  abdo- 
men of  the  male  lacks  the  spines,  but  is  otherwise  similar.  Length 
0.6  mm.  to  0.7  mm.  Less  abundant  in  Minnesota  than  the  next. 
Both  this  and  the  following  species  were  recognized  in  1878,  but 
were  thought  to  be  the  same  species.  (See  Microscopic  Entonostra^ 
cti,  p.  109.) 

Sp.  O.    Alona  oblongay  P.  E.  Mueller. 

Alona  obUmga,  KUBZ,  BIRQE. 
Alona  quadranyularia^  LILLJEBOBO. 

Differs  from  A.  quadrangularis  in  the  following  points: — the 
greatest  hight  of  the  shell  is  anterior  to  the  middle;  the  lines  are 


98  TWELFTH  ANNUAL  REPOBT. 

less  evident,  and  all  confined  to  the  lower  part  of  the  shell,  while 
the  centre  of  the  valves  is  marked  with  very  minute  striae;  the 
pigment  fleck  equals  the  eye;  and  the  post-abdomen  is  of  about  the 
same  width  throughout  and  hardly  as  round  below.  This  and  the 
preceeding  species  have  a  well  marked  keel  on  the  process  of  the 
labrum.  The  size  is  greater,  this  being  one  of  the  largest  and  most 
abundant,  as  well  as  one  of  the  most  striking  species.  It,  perhaps, 
should  rank  as  a  well  marked  and  permanent  variety  of  the  above. 
Length  0.9 — 1.0  mm.  The  abdomen  of  the  male  is  narrowed  at 
the  end  and  lacks  the  teeth.    Lakes  about  Minneapolis. 

(A  small  form  of  A.  quadrangularis  in  lake  Calhoun  had  the  eye 
and  pigment  fleck  equal  and  the  terminal  claw  smooth.) 

Sp.  10.    Aloiia  afTiniSy  Leydig, 
(Plate  F.    Fig.  14.J 

Lynceut  ajgHinis^  LRYDIG. 
Alona  ajfflnU,  BOHOKDLUB. 

Form  sub-quadrangular;  hight  about  once  and  one-half  in  length; 
the  dorsal  outline  forming  a  regular  and  low  curve  from  end  of  head 
to  upper  posterior  marsfiu;  lower  outline  very  slightly  sinuate, 
anterior  one  not  at  all:  posterior  angles  rounded;  head  nearly  hori- 
zontal; eye  of  moderate  size;  pigment  fleck  considerably  smaller; 
antennules  rather  large,  with  unequal  sensory  hairs  at  the  end,  one 
spine  just  above  the  end  in  front  and  a  bunch  of  minute  hairs  near 
the  base  behind;  antennas  comparatively  large,  basal  joint  spiny, 
outer  ramus  with  three  seta3,  two  of  which  have  thorns  at  their 
middle,  also  a  terminal  spiue;  inner  branch  with  two  of  the  termi- 
nal setoc  thorned  and  the  upper  lateral  seta  reduced.  The  post- 
abdomen  is  very  broad  and  short,  expanded  below  and  rounded  at 
the  end ;  the  terminal  claws  are  straightish,  denticulate,  and  the 
spine  at  the  base  is  also  dentate;  there  is  a  series  of  heavy  spines 
on  the  upper  margin  of  the  post-abdomen,  accompanied  by  a  series 
of  scales  on  the  side.  The  shell  is  uuornamented  and  fringed  below 
with  short  bristles.  Length  0.9  mm.,  or  more.  This  fine  species 
is  recognized  by  its  smooth  shell,  the  horizontal  position  of  the 
head,  and  the  form  of  the  post-abdomen;  it  belongs  among  the 
largest  of  the  genus.    Lakes  near  Minneapolis,  not  rare. 

Birge  quotes  A.  spinifera  from  Wisconsin.    In  all  probability 
that  species  is  the  younger  stage  of  the  above. 


STATE  GEOLOGIST.  99 

Sp.  11.    Alona  cleiitata,  P.  E.  Mueller. 

(Plate  I.     Fig8.  12—13.) 

Form  sub-rectangular,  somewhat  arched  above,  obscurely  longi- 
tudinally striated;  lower  angle  obtuse,  margined  below  with  short 
seta;.  Post-abdomen  small,  slender,  armed  with  a  lateral  line  of 
scales  and  two  strong  teeth  at  the  lower  angle;  claw  with  a  minute 
basal  spine.  The  form  of  the  post-abdomen  is  identical  with  "Har- 
porhynchus^^  falcatus,  Sars,  which  this  species  also  resembles  in 
having  the  pigment  fleck  larger  than  the  eye,  and  in  general  form 
and  the  character  of  the  striation.  The  beak,  however,  is  very 
short.  In  size  P.  E.  Mueller  says  it  is  among  the  smallest  of  the 
genus. 

8i>.  12     Alona  olegans,  Kurz. 

(Plate  I.    Fig.  14.) 

Form  rectangular;  back  slightly  elevated,  posterior  margin  high* 
lower  margin  straight.  Shell  covered  with  minute  striations  spring- 
ing from  the  region  of  the  attachment  of  the  head  shield.  Head 
rather  large,  pigment  fleck  smaller  than  the  eye.  The  antennae 
have  eight  setae  and  a  circlet  of  spines  on  the  second  joint  of  the 
inner  ramus,  and  a  single  thorn  on  its  first  joint.  The  post-abdo- 
men is  short  and  broad,  rounded  at  the  end,  and  is  armed  with 
about  ten  anal  teeth  and  a  lateral  row  of  scales.  Length  0.4  mm.- 
0.5  mm. 

Sp.  13,    Aloua  porrecta,  Birge. 

Sub-rectangular  ;  ventral  line  nearly  straight;  valves  marked  by 
longitudinal  striae;  beak  short.  Post-abdomen  truncate,  with  about 
twelve  teeth,  three  or  four  of  which  at  the  end  are  larger,  and  a 
row  of  hairs  above  the  teeth.  Male  similar.  Length  0.34  mm. 
Distinguishable  from  the  following  small  species  in  the  armature 
of  the  post-abdomen. 

Sp.  14.    Alona  spinifera,  Schoedler. 

If  not  the  young  of  A.  affinis,  this  little  species  mimics  it  very 
closely.  The  head  is  less  horizontal  and  more  acute  than  in  that 
species,  otherwise  almost  identical  excepting  in  size  which  is  about 
one-third.  The  sensory  setge  of  the  antennules  are  said  to  be  nearer 
equal.  Found  by  Birge  m  Massachusetts  and  Wisconsin,  but  not 
yet  encountered  in  Minnesota. 
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Sp.  15.    Aloua  parvnla,  Kurz. 

The  body  is  sub-quadrangular,  arched  above;  ventral  margin 
straight,  rounded  behind.  Shell  marked  by  longitudinal,  feeble 
and  irregular  lines.  The  post-abdomen  is  narrower  toward  the  end^ 
with  eight  or  more  teeth;  the  row  of  scales  is  absent;  at  the  end  it 
is  sharply  truncate  and  incised;  the  claws  have  short  basal  spines. 
Hardly  to  be  distinguished  from  the  next. 

(18  )    Aloua  parvula,  var.  tuberculatay  Kurz. 

Alona  tubcrculata»  kurz. 
Alona  vcrrue«}sa,  lutz. 

The  species  described  by  Kurz  in  1874,  and  more  at  length  by 
Lutz  under  a  different  name  in  1878,  appears  to  be  simply  a  tuber- 
culate  variety  of  the  above.  Observations  upon  the  American  re- 
presentatives of  the  two  forms  indicate  a  close  relationship  between 
them.  The  shell  is  covered  with  rows  of  tubercles  (or  depressions?) 
which  vary  in  number  greatly. 

Sp.  10.    Alona  glacialis,  Birge. 

(Plate  G.    Figs.  2,  3  and  8.) 

I  do  not  know  how  to  distinguish  this  certainly  from  A.  par- 
vula.  It,  however,  seems  to  have  the  lower  angle  of  the  post-abdo- 
men less  squarely  truncate  and  the  incision  less  obvious.  Birge 
says  that  the  abdomen  is  rounded.  I  have  found  specimens  which 
apparently  belong  here,  with  the  post-abdomen  rather  sharply 
angled  and  deeply  incised;  there  were  about  fourteen  teeth  with  a 
row  of  hairs  in  front.  The  form  is  hardly  to  be  distinguished  from 
another  variety  which  has  a  shorter  post-abdomen,  rounded  below, 
and  with  only  about  seven  or  eight  teeth  and  with  a  smooth  shell. 
This  form  passes  directly  into  a  tuberculate  variety,  having  the 
post-abdomen  similar  but  the  shell  covered  with  nuuierous  rows  of 
tubercles.  Sometimes  a  transition  from  a  lined  shell  to  a  tuber- 
culate shell  is  seen  (as  in  plate  G,  fig.  14).  Alona  tuberculata,  Kurz, 
is  said  to  have  a  truncate  and  incised  post-abdomen  with  no  lateral 
row  of  hairs.  Birge  thinks  these  identical;  if  so,  our  form  referred 
to  A.  glacialis  is  identical  with  A.  parvula.  There  is  also  a  form 
found  with  the  above  in  which  no  markings  are  visible  and  the 
shell  is  considerably  arched;  these  were,  however,  nearly  all  ephip- 
pial  females  or  approaching  that  period. 
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( 19.)    Alona  glacialis  ( ?),  var.  tuberculatay  (Var.  n.) 

(Plate  G.    Fifirs.  4-7  and  14), 

vnll,  then,  be  our  tuberculated   Alona  with  a  lateral  row  of  scales 
and  a  series  of  fine  spines  along  the  anus. 

Alona  glacialis  (?).  var.  Isevis,  (var.  n.) 

is  the  smooth  form  with  higher  dorsal  margin. 

The  antennae  of  the  two  last  have  spines  at  the  end  of  the  rami 
of  the  antennas,  a  circlet  of  spines  on  the  outside  of  the  second  joint 
of  the  setose  ramus,  and  a  spine  on  the  basal  joint  of  the  other 
ramus;  two  of  the  seta^  at  the  end  of  the  setose  ramus  have  spines 
at  the  angles.  The  males  found  among  the  above  small  forms  have 
the  same  characters  as  var.  Isevis  and  the  abdomen  is  rounded  at 
the  end;  the  claw  is  situated  in  the  middle  of  the  lower  margin,  in 
front  l^eing  the  opening  of  the  poms  genitalis  and  behind  a  cluster 
of  hairs;  the  spines  are  absent,  but  there  is  a  lateral  row  of  long 
bristles.   A  strong  hook  is  found  on  the  first  foot.   Length  0.3  mm 

Sp«  17.    Alona  iutermedia,  Sars. 

(Plate  I.    Fig.  15.) 
Alona  o^iitatn,  p.  e.  muelleb. 

Form  sub-rectangular,  rounded  below;  beak  short;  shell  marked 
■by  longitudinal  lines,  which  may  be  broken  into  indistinct  rec- 
tangular meshes.  Post-abdomen  short  and  wide,  rounded  at  the 
end,  ornamented  by  clusters  of  minute  spines  behind  as  well  as  a 
lateral  row  of  scales.     About  0.3  mm.  long. 

Section  B.    Alokella,  Sars. 

In  this  group  are  included  small  species  with  a  combination  of 
characters,  forming  the  link  between  Alona  and  Pleuroxus.  An 
obvious  character  is  the  fact  that  the  shell  is  usually  partly  marked 
by  oblique  strias,  which  run  in  two  directions:  first,  a  set  extending 
forward  and  upward  from  the  lower  posterior  angle  of  the  valves; 
second,  a  set  springing  from  the  anterior  and  lower  angle,  running 
across  the  others.  At  the  central  part  where  these  two  series  in- 
tersect, they  each  become  zigzag;  the  result  is  a  series  of  hexagonal 
markings,  which  may  extend  to  the  middle  of  the  lower  margin. 

The  beak  is  short  and  the  fornices  broad;  the  shell  is  more  or 
less  rectangular,  but  somewhat  elevated  in  the  middle  above. 


102  TWELFTH  ANNUAL  REPOBT. 

There  are  usually  but  seven  setaB  on  the  antennae,  or  the  eighth 
is  a  minute  hair;  on  the  ramus  having  the  lateral  setas  one  of  the 
terminal  setie  is  frequently  reduced.  In  many  cases  the  whole 
shell  is  marked  by  minute  striae  in  addition  to  the  proper  markings, 
but  this  is  also  found  in  some  species  of  the  true  Pleuroxus.  Kurz 
gives,  as  a  character  of  Alonella,  the  presence  of  but  a  single  basal 
spine  to  the  claw  of  the  post-abdomen;  but  P.  E.  Mueller  figures 
two  spines  on  the  claws  of  one  of  his  species  (A.  exigua),  and 
Schoedler  figures  eight  setie  on  the  antenna  of  A.  excisa.  American 
specimens  of  A.  excisa  and  of  A.  pygmaea  both  certainly  have  a 
very  minute  eighth  seta.  There  remains,  therefore,  positively  no 
point  which  can  be  relied  upon  to  distinguish  these  little  lynceids 
from  Pleuroxus  or  Alona.  Perhaps,  however,  these  species,  as  a 
group,  may  be  recognized  by  what  has  already  been  said.  Three 
species  are  found  in  Minnesota. 

A.  Rostrum  long,  bent  backwards. 

1.  A ,  roatrata,  Koch. 

B.  iiostrum  short. 

I.  Lower  iiosterior  aDgle  toothed. 
Ta)  Shell  more  or  le^>s  reticulate. 

*  Keticulated  areas  minutely  striate. 

2.  A.  pulchella,  Herrick. 

3.  A.  cxvtsa,  Fischer. 

**  Reticulated  areas  smooth, 
t  Head  depressed. 

4.  A,  exitjHt,  Lilljeborg. 
tt  Ilead  horizontal. 

(?)  5.    A.  yrwta,  Fischer, 
(b)  Shell  marked  by  Hues  runnine  diagonally  upward  and  backward. 
0.    A.  iiin/maa.  Sars. 

I I.  Lower  posterior  angle  smooth,  shell  longitudinally  striate. 
7.    -t.  striata,  Schoedler. 

Sp.  1.    Alonella  rostratUy  Koch. 

X.j//tai(j)  roittrfUnB,  kocm.  LiLL.TEnOBO,  schoedler. 
AUmtUa  roHtrata^  8AKS,  kuu/.. 
AUma  rttntrittn,  r.  s.  murllkk. 

Body  long,  rapidly  narrowed  behind;  dorsal  line  strongly  arched 
in  front  toward  the  depressed  hejid;  the  lower  margin  straight,  with 
0 — 3  small  teeth  at  the  angle.  The  fornices  are  broad,  but  the  beak 
is  sharp;  the  pigment  fleck  is  but  little  smaller  than  the  eye,  ta 
which  it  is  three  times  nearer  than  to  the  beak.  The  post-abdo- 
men is  long,  very  much  as  in  A.  excisa,  but  longer.    Length  0.4 — 
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0.5  mm.  Schoedler  says  the  lower  margin  is  concave  and  the  angle 
unarmed,  a  condition  noi  inconsistent  with  specific  identity,  as  can 
be  seen  in  many  other  species.  The  shell  seems  to  be  variably 
marked,  but  most  conspicuous  are  the  ditgonal,  curved  strice. 
Schoedler  compares  the  sculpture  to  P.  exiguus;  Kurz,  however, 
leaves  the  impression  that  only  slight  reticulation  is  present  in  the 
female. 

The  mule  has  the  post-abdomen  narrowed,  ornamented  with 
clusters  of  hairs  behind,  and  the  small  claws  have  no  basal  spine, 
while  the  genital  opening  is  in  front  of  the  claws. 

Sp.  2.    Alonclla  pulchella.    (&p.  n.) 

(Plate  Q.    Fiffs.  1— 3.) 

A  minute  form  very  recently  obtained  is  described  under  the 
above  name.  Although  closely  allied  to  A.  exigua,  this  species  is 
more  like  Graptoleberis  than  any  other  member  of  the  genus.  It 
is  the  smallest  of  the  lynceids,  excepting  A.  pygmaea.  The  shell 
is  high  and  rather  strongly  arched;  the  posterior  margin  is  short 
and  armed  with  four  teeth  below,  which  point  in  different  directions 
as  in  Graptoleberis.  The  head  is  short  and  the  antennules  long. 
The  pigment  fleck  is  of  moderate  size,  but  smaller  than  the  eye. 
The  post-abdomen  is  short,  rounded  below,  and  armed  with  sharp 
and  small  anal  teeth,  besides  which  is  an  inconspicuous  row  of 
iLinute  setiB.  The  claw  is  very  small,  and  has  a  single  very  minute 
tooth.  The  shell  is  marked  by  reticulations,  which  below  are 
regular  hexagons  but  above  pass  into  elongated  meshes,  and  finally 
on  the  beak  aud  head  become  longitudinal  striations.  The  areas 
are  lined  as  in  A.  excisa.  Thus  this  species  combines  the  fortn  of 
abdomen  of  A.  exigua  with  the  teeth  of  Graptoleberis  and  the 
markings  of  A.  excisa. 

Length  hardly  0.27  mm.  Motion  active.  The  specimen  figured 
contained  a  single  large  ovum.  The  head  may  possibly  have  been 
somewhat  protruded  by  pressure.   Habitat,  vicinity  of  Minneapolis. 

Sp.  3.    Alonclla  excisa,  Fischer. 

(Plate  K,  FiK.  6;  and  Plate  G,  Figs.  10.  11.) 

Lynctna crtinHH,  kipchkr. 
PUuroxiiJi  exciinu<,  schokdlf.r. 
Aloitella  tjTWd,  kukz. 
/  Pleuroxiu*  fn'<culptu8,  f.iHCiE. 

This  species  is  closely  allied  to  Alonella  exigua;  yet  that  species 
shows  appreciable  differences,  (which  can  hardly  be  claimed,  per- 
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haps,  for  Pieuroxus  insculptus.)  The  various  authors  who  have 
written  of  this  lynceid  have  all  laid  emphasis  upon  the  sculpture  of 
the  shell,  almost  to  the  exclusion  of  other  points  in  the  description. 
Prof.  Birge  has  found  a  quite  different  form,  apparently,  which  has 
the  same  peculiar  markings;  and  even  the  common  Alona  oblonga 
has  a  part  of  the  valves  covered  by  minute  striations.  Sehoedler's 
figure  of  this  species  is  unrecognizable;  but,  as  identified  by  Kurz, 
the  species  seems  undoubtedly  the  same  that  is  common  in  shallow 
pools  in  Minnesota,  during  autumn,  and  probably  also  in  Massa- 
chusetts. 

The  variations  to  which  this  species  is  subject  are  considera- 
able  and  may  account  for  the  marked  disagreement  in  the 
accounts  of  our  different  authors.  Schoedler  gives  his  specimens 
a  length  of  .20-.25  mm.,  while  Kurz  says  .35  mm.  Birge  gives 
.27  for  the  length  of  Pieuroxus  insculptus,  and  our  specimens 
varied  in  the  same  gathering  between  .24  mm.  and  .40  mm. 
Schoedler  figures  three  teeth  at  the  lower  posterior  angle;  Kurz 
says  "several  (4);"  Birge  describes  one  or  two,  and  Minnesota 
specimens  show  gradual  transitions  from  an  inconspicuous  angle 
to  three  or  perhaps  four  teeth.  These  teeth  are  the  extensions  of 
some  of  the  strong  ridges  or  crenulations  which  mark  the  shell. 
P.  E.  Mueller's  figures  of  the  shell  and  abdomen  of  P.  exiguu 
would  apply  to  our  species  perfectly,  save  the  absence  of  minute 
striations;  Kurz's  statements  with  reference  to  the  differences  bet- 
tween  these  two  forms  seem  to  agree  only  in  part  with  those  of 
Schoedler.  I  must  here  express  my  suspicion  that  the  Pieuroxus 
aculeatus,  P.  exiguus  and  P.  excisus  all  belong  under  this  species. 
I  have  seen  a  small  form  which  lacked  the  fine  striations;  and  there 
appeared  to  me  to  be,  at  times,  a  slight  indication  of  a  second  series 
of  hairs  upon  the  post-abdomen. 

The  form  is  oblong,  truncate  behind,  variously  arched  above,  but 
usually  with  a  rather  low,  evenly  curved  dorsal  contour;  the  lower 
shell  margin  is  either  nearly  straight  or  convex  in  front  and  con- 
cave along  the  posterior  third,  and  is  heavily  beset  with  very  long 
pectinate  bristles.  The  head  is  moderately  depressed,  with  a  very 
broad,  blunt  and  short  beak  (in  some  positions  this  beak  seems 
acute,  but  it  is  an  optical  delusion);  the  fornices  are  very  broad, 
covering  the  antennules  completely;  seen  from  above  the  head  is 
broad  and  truncate  in  front;  the  eye  is  larger  than  the  large  pig- 
ment fleck,  which  is  nearer  it  than  the  end  of  the  beak.  The 
antenna?  have  eight  setaj,  the  last  of  which  is  minute;  the  fivt  - 
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«pined  ramus  has  a  strong  thorn  on  the  end,  and  the  inner  terminal 
seta  is  reduced.  The  post-abdomen  is  rather  broad  and  truncate 
or  somewhat  rounded  below;  its  length  is  very  variable,  being 
short  in  small  individuals;  its  form  is  subject  to  concomitant 
variations.  The  seven  to  eleven  anal  spines  extend  m  a  series  of 
minute  bristles  above  the  anus.  The  lower  posterior  angle  of  the 
shell  bears  one  to  four  teeth;  the  marking  consists  of  wavy  ridges 
and  striae,  producing,  by  the  crossing  of  two  sets  springing  from 
thf  two  lower  angles,  a  reticulation  covering  more  of  less  of  the 
entire  shell.  The  head-shield  and  the  spaces  between  these  mark- 
ings are  densely  striated.  Color  yellowish,  often  opaque.  Length 
0.24.-0.40  mm.  At  times  abundant.  Birge  alone  has  seen  the 
males;  his  description  agrees  with  Kurz's  account  of  the  male  of 
A.  exigua,  save  that  the  former  speaks  of  spines,  and  the  latter  of 
thorns,  along  the  post-abdomen. 

Sp.  4.    Alouella  exigua,  Lilljeborg. 

Lyncew  exioHW,  lilLiTkboko,  leydig,  fric. 
AhitieUa  exiyua^  sabs,  kur/.. 
PUuroxw  rjriiiuwi,  schokdlkk,  r.  E.  mukller. 
f  Lynceus  aculaiUi^,  fjschkr. 

Aside  from  the  differences  in  the  male  sex  as  above  indicated, 
this  form  is  said  to  have  a  convex  lower  margin,  a  rounded  post- 
abdomen,  and  the  pigment  fleck  nearer  the  end  of  the  beak  than 
the  eyct  The  absence  of  the  fine  striatiou,  finally^  is  the  most 
marked  characteristic.  Length  0.30-0.33  mm.  Not  identified  in 
America. 

(?)  Sp.  5.    Alonella  grisca,  Fischer. 

This  species  is  included  hjre  on  the  authority  of  Kurz.  The 
shell  may  or  may  not  be  toothed  at  the  lower  corner,  and  is  partly 
lined  and  partly  reticulate;  but  the  only  character  which  at  all 
separates  this  species  from  the  above  seems  to  be  the  position  and 
form  of  the  head,  which  is  said  to  be  blunt  and  nearly  horizontal, 
as  in  Gamptocercus  rectirostris.  Is  this  a  transition  to  Graptole- 
beris? 

Sp.  O.    Alonella  pygni^va,  Sars. 

(Plate  H     Fi^.  7.) 
A^lonapygmwa,  barb. 
Pleurtjxus  tramvcrtfus,  sc'HORDler. 
A.lfma  transverun,  p.  e.  muelleu. 
Ltyucciu  nanu'*,  fric. 
Alonella pygmfca,  kurz. 
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The  form' is  rotund,  much  like  species  of  Chydorus  in  the  highly 
arched  dorsal  outline;  the  beak  is  rather  short  and  depressed;  th& 
lower  outline  of  the  valves  is  very  convex  in  front,  and  barely 
sinuate  behind,  where  it  terminates  in  a  minute  spine.  The  shell 
is  marked,  as  in  no  other  lynceid,  by  lines  running  diagonally 
backward,  and  only  on  the  lower  part  reticulated,  if  at  all. 

The  post-abdomen  is  short,  broad  and  rounded  below;  the  claw- 
has  a  single  basal  spine.  Length  0.20  mm. — 0.2S  mm.  This  is  the 
smallest  member  of  the  Cladocera.  In  form  it  so  nearly  reseml4es> 
Chydorus  that  upon  first  sight  the  writer  took  it  for  a  member  of 
that  genus.  Our  one  specimen  measured  0.25  mm.  The  shell  is 
marked  by  plications  rather  than  striae,  which  arch  over  the  back.. 

Sp.  7,    Alonella  .straiat,  Schoedler. 

This  species  is  said  to  resemble  A.  exigua  in  habit  and  sculpture 
of  shell;  the  form  is  quadrangular  and  not  greatly  elevated  in  the 
middle;  the  lower  margin  is  nearly  straight  and  fringed  with 
bristles;  the  posterior  angle  is  rounded  and  unarmed.  The  anten- 
nules  with  their  sette  extend  beyond  the  beak;  the  pigment  fleck  is- 
smaller  than  the  eye  and  half  way  to  the  beak.  The  post-abdomen 
is  long  and  narrowed  toward  the  end;  there  are  seven  or  eight  anal 
spines,  and  two  spines  on  the  terminal  claw.   Length  about  0.5  mm. 

SUB-GE>fUS  PlEUROXUS. 

Section  A.     Pleuroxus  {rents),  Baird. 

This  group  of  lynceids  is  most  obviously  defined  by  the  long  . 
"beak",  formed  by  the  extension  of  the  chitinous  covering  of  the 
head.  (There  is  rarely  a  beak  in  the  sense  of  that  word  as  applied 
in  the  case  oi'  Scaplioleberis  or  Daphnia,  but  the  antennules  are 
simply  attached  to  low  orominences  on  the  under  side  of  a  broad 
shield-like  projection  of  the  shell.)  This  beak-like  projection  i* 
acute  and  often  long  and  either  curved  backward  or  even  bent  for- 
ward. The  fornices,  or  lateral  projection  of  the  head-shield,  are 
narrow.  The  form  varies  much,  but  is  almost  alwaj's  very  strongly 
convex  above,  and  the  posterior  margin  is  thus  only  a  fraction  of 
the  whole  hight  of  the  animal.  Tn  some  American  species  the  body 
is  very  much  elongate,  and  these  also  depart  from  the  characteristic 
habitus  of  the  jjenus  in  having  strong  longitudinal  stria?  instead  of 
reticulations.  The  lower  posterior  shell  angle  has  teeth  which,  in 
a  few  cases,  extend  across  the  entire  posterior  margin.     The  post- 
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abdomen  is  slender,  usually  truncate  and  armed  behind  with  a  single 
set  of  sharp  teeth  on  either  side;  the  terminal  claw  has  usually  two 
spines  and  may  be  serrate. 

The  male  has  a  shorter  beak,  the  post-abdomen  is  more  or  less 
modified,  and  the  first  foot  has  a  powerful  hook.  The  winter  eggs 
Irequently  have  a  true  ephippium;  and  sometimes  this  structure  is 
like  that  of  Chydorus,  toward  which  the  round  forms  of  this  genus 
seem  to  lead.  There  are  upwards  of  a  dozen  valid  species,  several  of 
which  are  American. 

Key  10  Section  A,  Pleuroxus  verus. 

§  Beak  not  carved  fcrward. 

A.  Shell  reticulate. 

(a)  Post-abilomen  very  narrow. 

1.  P.  haatatiu*,  Sars. 

2.  P.  «f  rum //I eiM,  Blrge. 

(b)  Post-abdomen  not  very  slender. 

*  Terminal  claws  with  two  spines. 

3.  P.  triyoneUu^,  O.  F. Mueller.  (?) 
?.    P.  oniatwf,  Sohondler. 

**  Terminal  claws  with  a  single  spine. 

4.  P.  acutinwtrirt,  Birge. 

B.  Shell  smooth,  except  npon  the  front  margin. 

5.  P.  adunvtwf,  Jurine. 

C.  Shell  striped. 

(a) Shell  very  long  and  low. 

*  With  one  tooth  below. 

10.  P.  unidcntt,  Blrge. 

**  Without  a  tooth  ;  female  with  a  hook  upon  the  first  foot. 

8.  P.h<tm(Uiut,B\Tge. 

***  Without  a  tooth  on  the  shell  or  claw  on  the  foot. 

9.  P.  titfiinin,  ilernck. 
(b)  Shell  high. 

*  Lower  angle  splned. 

t-  Antenn;f  with  eight  setll^  anterior  margin  of  valves  toothed. 

7.    P.  ilenticnlatu)*^  Birge. 
+1  Antennar  wUh  seven  set  jr. 

6.  P.  bairdli,  Schoedler. 

*"*  Whole  posterior  nuirgin  of  shell  Apined  ^Percantha.) 

11.  P.  truncuta,  O.  F.  Mueller. 

§§  Beak  procurved  (Rhypophihis.) 

A.    Shell  reticulate. 

*  Faintly  and  regularly. 

13.    P.  glahcr^  Schoedler. 
**  Strongly  and  irregularly. 
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#     14.    P.  penonatutt  Leydlg. 
B.   Shell  striped. 

*  Postenor  inargln  toothed. 

12.  P.  procurvw,  Birge. 
**  only  lower  aLgle  toothed. 

13.  P.  undnattu,  Baird . 

Sp.  1 .    Pleuroxus  hastatus,  Sara. 

(Plate  I.    Fig.  16.) 

Pleuroxus  lavis^  sabs. 

PUuroxiu  hastatiUt  p.  £.  muellbb. 

Form  somewhat  oval,  dorsal  liae  strongly  curved,  posterior  mar- 
^Q  short,  with  a  tooth  below;  head  short,  beak  very  long,  straight- 
ish;  shell  obscurely  reticulate.  Post-abdomen  very  loag,  narrow, 
with  small  teeth;  claw  with  two  basal  spines.  Color  corueous. 
The  sculpture  consists  of  faint  reticulations.  The  ephippium  forms 
a  truncation  of  the  upper  part  of  the  shell.  Length  0.50 — 0.55  mm. 
The  male  has  a  shorter  beak;  the  first  foot  has  a  weak  hook,  and 
the  spermatozoa  are  spherical. 

?  Sp.  2.    Pleuroxus  stramlneuSy  Birge. 

This  form  is  the  American  representative  of  the  preceeding,  if 
not  identical  with  it.  Birge  mentions  minute  striaB  in  the  meshes. 
P.  stramineus  is  said  to  be  lower  than  P.  hastatus,  while  its  beak  is 
shorter.  Undoubted  specimens  of  P.  denticulatus  exhibit  the  same 
differences,  an  increase  in  the  convexity  of  the  shell  accompanying 
an  increase  in  the  length  of  beak.  The  form  of  the  abdomen  ap- 
pears nearly  identical,  if  we  compare  P.  E.  Mueller's  plate  IV,  fig. 
18,  with  the  outline  given  by  Birge  at  plate  II,  fig.  11.  The  color 
in  both  is  deep,  especially  during  the  period  when  the  winter  egg  is 
forming.  The  direction  of  the  reticulations  is  said  to  differ,  but 
P.  E.  Mueller^s  figure  does  not  furnish  positive  evidence  ot  this. 
Length  C.6  mm. 

Sp.  3.    Pleuroxus  trigonelluSf  0.  F.  Mueller. 

Lyncew  trlgoneUmt  o.  F.  murlleb,  lirvix,  lilljebobo,  lbydig,  fbic. 
PUuroxwt  trigonclUis,  scnoKDLEB,  p.  e.  mubllbb,  kubz. 
?  Pleuroxus  omatus,  schoedleb. 

Dorsal  line  strongly  arched;  the  beak  rather  long,  straightish; 
pigment  fleck  smaller  than  the  eye.  Shell  faintly  reticulate,  the 
markings  consisting  of  transparent  ridges.  Post-abdomen  widest 
in  the  middle,  attenuated  slightly  toward  the  end,  which  is  truncate; 
claw  large,  with  one  long  and  one  very  small  basal  spine.  The  anal 
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margin  of  the  post-abdomen  has  a  series  of  small  spines,  and  the 
lower  shell-margin  is  hairy.  The  post-abdomen  of  the  male  is 
somewhat  as  in  Grepidocercus,  and  densely  hairy;  the  first  foot  has 
a  moderate  hook. 

To  judge  from  Eurz^s  statements,  P.  ornatus,  Schoedler,  is  not 
specifically  distinct.    Not  yet  identified  in  America. 

Sp.  4.    Pleuroxus  acutirostris,  Birflre. 

This  form,  with  Harporhynchus,  imitates  in  some  respects  the 
Alonellse,  from  which  they  differ  in  having  the  beak  elongated  and 
recurved.  Birge^s  description  does  not  state  what  the  form  of  the 
fornices  is,  but  he  intimates  that  the  general  resemblances  are  with 
Pleuroxus.    The  general  shape  is  as  in  P.  hamatus. 

'*The  post-abdomen  is  broad,  compressed,  truncated,  with  numer- 
ous fine  caudal  teeth.  The  terminal  claws  have  only  one  basal 
spine."  "The  valves  are  reticulated  as  in  P.  [Alonella]  insculptus^ 
although  not  so  plainly.^'    Length  0.35  mm.   Southampton,  Mass. 

Sp.  5.    Pleuroxus  adunctus,  Jarine. 

Mouocuhu*  adunctuSf  jl'BUIE. 

PUuroxus  adunctus,  bchoedlsb,  p.  s.  mueller,  kubz. 

Very  like  P.  trigonellus,  but  with  the  back  more  strongly  arched. 
The  anterior  part  of  the  shell  is  striped.  The  beak  is  shorter  than 
in  P.  trigonellus,  but  no  other  permanent  differences  are  discover- 
able. The  temptation  to  believe  this  a  mere  varietal  form  of  P. 
trigonellus  is  great.  Indeed,  four  species  (the  two  here  noted,  P. 
bairdii  and  P.  denticulatus,  Birge,)  are  very  nearly  related.  The 
ephippium,  where  known,  is  marked  by  minute  punctation  and  a 
darker  color. 

Sp«  6.    Pleuroxus  bairdii,  Schoedler. 

PlewoxtiA  triyonellm,  baird. 
Pleurttjnts  ImirdU,  kubz. 

This  form,  so  far  as  can  be  gathered  from  Baird's  brief  descrip- 
tion and  figures,  differs  from  the  others  in  having  the  shell  marked 
by  straight  parallel  lines  running  diagonally  backward  and  upward, 
and  in  lacking  one  of  the  terminal  bristles  on  the  5-setose  ramus  of 
the  antennee.  The  first  is  a  possible  but  unusual  structure,  while 
the  second  might  result  from  an  overlooking  of  the  very  small  seta, 
which  fills  this  place  in  the  other  forms.  Baird  himself  did  nofc. 
distinguish  it  from  P.  trigonellus. 
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*    Sp.  7.    Plcuroxiis  deiiticulatus,  Birfre. 

(Plate  G.    Figs.  12— 13.) 

Resembling  very  closely  P.  adunctus,  which,  however,  has  a 
broader  post-abdomen  than  the  ordinary  P.  denticulatus.  The 
posterior  angle  of  the  shell  is  armed  with  from  one  to  four  (gener- 
ally three)  teeth.     The  beak  is  very  long. 

The  character  most  emphasized  by  Birge  is  a  series  of  teeth  along 
the  anterior  margin  of  the  valves.  The  same  thing  is  found  in  P. 
procurvus,  as  I  have  repeatedly  satisfied  myself.  In  certain  posi- 
tions these  teeth  do  not  show,  or  the  smaller  teeth  on  the  lower 
margin  only  appear.  P.  adunctus,  as  figured  by  Schoedler,  has 
similar  teeth  on  the  lower  margin,  and  very  likely  has  them  anteri- 
orly. The  edges  of  the  valves  are  heavily  fringed  with  pectinate 
setae.  The  male  has  a  shorter  beak  and  the  post-abdomen  simply 
rounded  without  the  peculiar  modification  seen  in  P.  adunctus. 

There  seem  to  be  two  varieties  in  Minnesota  both  of  which  have 
the  characteristic  irregular  striations  of  the  shell,  which  radiate  from 
an  irregularly  marked  or  unmarked  area  in  the  center  toward  the 
edges;  both  have  the  toothed  posterior  angle  and  the  serrated  post- 
erior angle  and  the  serrated  anterior  margin.  But  the  common 
form  is  much  longer,  with  the  dorsal  margin  less  convex  and  the 
beak  shorter.  The  robust  form  has  a  larger  pigment  fleck,  while 
the  post-abdomen  is  shorter  and  more  robust^  resembling  more 
nearly  Schoedler's  figures  of  the  abdomen  of  P.  adunctus.  There  is 
another  variation  or  abnormality,  in  which  the  lower  margin  is 
quite  concave.  The  resemblance  to  P.  procurvus  is  remarkable  in 
some  phases. 

I  have  collected  this  species  in  Blount  springs,  Ala.,  in  the  St. 
Croix  river,  and  at  various  intermediate  points,  as  well  as  ver}'  often 
in  Minnesota. 

Sp.  8.    Pleiiroxus  lianiatuSy  Birgpe. 

(Plate  H,    Fig.  1.) 

This  species  is  smaller  than  those  of  the  preceding  group  and 
forms  a  transition  to  the  two  next  to  be  described  in  the  greater 
elongation  of  the  shell,  which  is,  however,  higher  and  more  strongly 
arched.  The  head  and  beak  are  much  as  in  P.  denticulatus.  The 
lower  margin  is  concave  posterior  to  the  middle  and  slightly  convex 
at  the  posterior  angle,  which  is  unarmed.  The  lower  margin  is 
hairy.    The  markings  are  as  in  P.  denticulatus,  but,  in  addition, 
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there  is  a  set  of  horizontal  strife  all  over  the  shell.  The  post-abdo- 
men is  widest  in  the  middle  and  almost  exactl}'  as  in  P.  denticula- 
tus.  The  first  foot  bears  a  claw  such  as  ordinarily  distinguishes 
the  males. 

The  only  specimens  which  I  have  seen  were  from  the  Tennessee 
river,  near  Waterloo,  and  near  Decatur,  in  Alabama.  My  notes 
contain  no  reference  to  the  minute  striations,  which  could  perhaps 
be  hardly  seen  with  the  instrument  employed.  The  process  of  the 
labrum  is  long  and  rather  acute,  the  beak  moderate,  and  the  pig- 
ment fleck  very  large.  The  markings  on  the  anterior  of  the  valves 
are  irregular  and  are  inter-connected  by  cross  lines  or  anastomoses. 
Ova  two.  (The  genus  Anchistropus  has  a  hook  upon  the  first  foot, 
but  is  like  Chydorus.) 

8p.  9.   Pleiiroxus  afiinis.  (Sp.  n.) 

(Plate  H.    Fig.  2.) 

A  small  species  with  elongated  shell  and  longitudinal  stride,  form- 
ing a  link  between  the  preceding  and  the  next,  to  which  it  is 
closely  related.  Shell  broadest  in  front,  upper  contcmr  nearly 
straight;  anterior  part  of  the  lower  margin  evenly  arched,  posterior 
margin  rather  low.  Head  very  short;  beak  very  long,  narrow  and 
8ome«vhat  incurved;  anteunulos  and  anteume  very  small;  eye  evi- 
dently larger  than  the  pigment  fleck.  The  post-abdomen  is  as  in 
P.  denticulatus,  or  a  little  loniJ:er  proportionately.  The  markings, 
so  far  as  observed,  consist  of  diagonal,  faint,  numerous  and  parallel 
lines  posteriorly,  and  others  springing  from  the  anterior  margin. 
There  is  no  tooth  behind;  the  teeth  on  the  post-abdomen  are  small 
and  not  numerous.  The  upper  margin  of  the  shell  is  not  sharp  but 
rounded.  Thus  this  pretty  and  unique  form  is  clearly  distinguished 
from  all  its  allies  although  unfortunately  only  this  very  imperfect 
description  and  schematic  figure  can  be  given.  Found  in  Weakly 
pood,  Culbert  county,  near  Florence,  Alabama,  where  with  an 
Alona,  Chydorus  spha^ricus  and  Scapholeberis,  it  formed  the  clado- 
ceran  fauna  of  the  pool. 

Sp.  10.    Pleiiro.viis  unicloiis,  Bj^RC. 

(Plate  F.    Fig.  15).        O^i' 

An  extreme  among  these  elongated  species,  the  length  of  body  fall- 
ing little  short  of  double  the  hight.  The  dorsal  line  is  very  flat 
and  slightly  but  evenly  arched;  the  lower  margin  is  evenly  convex 
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or  nearly  straight,  covered  by  long  pectinate  bristles.  The  head  is* 
short,  and  the  beak  is  long  and  sharp;  the  antennales  are  of  moder- 
ate size,  with  a  lateral  seta  one-fourth  from  the  end;  pigment  fleck 
less  than  the  eye;  antennae  rather  long,  with  strong  thorns  on  the 
terminal  joints.  The  post-abdomen  is  long,  as  in  P.  hastatus,  sides 
nearly  parallel;  anal  teeth  sharp,  small  and  numerous;  claws  pec- 
tinate, with  two  strong  basal  spines.  The  shell  is  strongly  striate 
with  longitudinal  striae,  which  are  parallel  with  the  different  mar- 
gins. Birge  says  that  there  is  a  reticulated  area.  The  lower  angle 
is  rounded,  and  anterior  to  it  is  a  small  tooth  directed  backward. 
This  species  is  distributed  throughout  the  Mississippi  valley.  I 
have  notes  of  it  from  Swan  lake,  near  Decatur,  Alabama.  It  i» 
often  rather  abundant  about  Minneapolis,  but  is  thought  by  Birge 
t(^be  absent  from  the  eastern  states.  Almost  all  the  specimens  I 
have  seen  are  very  dark,  often  brown,  so  as  to  appear  to  the  eye 
like  dark  specks  as  they  swim  about.  The  length  varies  from  0.55 
mm.  to  0.85  mm.  About  0.60  mm.  is  a  common  size,  according  to 
my  observation.  Birge  mentions  a  rudimentary  sixth  foot  in  this 
species.  This  organ  is  found  in  Eurycercus  and  other  lynceids, 
according  to  Schoedler. 

8p.  11.    Pleuroxus  truncata,  0.  F.  Mueller. 

Lynceus  truru^atus,  mukllkr,  koch,  zaddaoh,  uevin,  fischer,  lilljeboro.  ley- 
dig.  FRIC. 
Percantha  trunc(U(u  haird,  schoedler,  kurz. 
Pleurojctis  truncatiui,  p.  e.  mubller. 
Percantha  breriroffrfa,  schoedler. 

This  species  is  widely  distributed  in  Europe,  but  is  replaced  in 
America  by  the  following.  The  shell  is  high,  the  dorsal  contour 
arched;  beak  rather  long  and  straight;  lower  margin  slightly  con- 
vex, setose;  posterior  margin  straight,  armed  with  very  strong  teeth 
entirely  across  it;  the  anterior  margin  also  is  dentate,  as  in  the  next. 
The  valves  are  covered  with  strong  striae,  springing  from  the  an- 
terio-central  part  and  radiating  toward  the  free  margins.  The  post- 
abdomen  is  of  moderate  size  and  in  form  much  as  in  the  next.  The 
ephippium  causes  a  considerably  change  in  form  and  coloration.  In 
the  male  the  beak  is  shorter,  and  the  abdomen  has  finer  teeth.  The 
first  foot  has  an  extraordinarily  large  hook.  The  length  is  about 
0.5  mm.  to  0.6  mnK;  Percantha  brevirostris,Schoedler,  differs  in  the 
length  of  the  bealgj^nly. 
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Sp.  12.    Pleuroxiis  procurvusy  Bir^^e. 

(Plate  E.     Figs.  3,  4.) 

In  size  and  general  appearance  this  most  interesting  species  is 
similar  to  the  above,  and,  especially,  to  P.  denticulatus.  The  gen- 
eral form  and  even  the  details  of  structure  agree  almost  to  identify 
with  the  latter.  The  structure  of  the  posterior  margin  is  like  Per- 
cantha,  while  the  rostrum  is  bent  abruptly  upwards  as  in  Rhypo- 
philus.  In  small  individuals  the  length  is  greater  proportionally. 
The  lower  margin  is  slightly  convex  or  nearly  straight,  and  fringed 
by  bristles  which  are  stronlgy  pectinate;  the  anterior  and  lower 
margins  are  toothed  as  in  Percantha.  The  shell  gland  is  more  as 
in  the  Daphnidae  than  most  lynceids.  The  number  of  posterior 
teeth  is  variable.  The  ephippium  is  as  in  P;  denticulatus.  Length 
0.40  mm.  to  0.50  mm.  Not  rare,  but  less  common  than  P.  denticu- 
latus. The  male  post-abdomen  is  like  that  of  P.  denticulatus;  the 
rostrum  is  as  in  the  female. 

Of  the  species  following  it  may  suflBce  to  say  that  they  are  corpu- 
lent, filth-loving  representatives  of  P.  trigonellus,  P.  adunctus  and 
P.  bairdii,  respectively,  which  have  turned  up  their  noses  at  a  super- 
ficial existence  and  buried  themselves  in  the  mire  and  debris  at  the 
bottom  of  the  pools.  It  might  be  fanciful  to  assume  that  the  curved 
snout  is  used  for  ^^rooting,^'  but  the  fact  that  these  '^Schmutz- 
peterchen'^  lynceids  would  find  a  long  straight  beak  in  the  way  is 
suggestive. 

Sp.  13.  Pleuroxus  (RypophUus)  glaber,  Schoedler. 
PleuroTuspersonottM,  p.  e.  mdiellbb. 

The  shell  is  high  and  squarish,  the  fornices  narrow,  the  beak 
slightly  pro-curved,  the  lower  margin  nearly  straight,  with  two  or 
more  teeth  at  the  posterior  angle.  The  antennas  have  seven  setas 
only.  The  male  is  almost  exactly  as  that  of  P.  trigonellus.  Length 
0.55  mm.  to  0.65  mm.;  male  0.5  mm. 

Sp.  14.  Pleuroxus  (RypophUus)  personaluSy  Leydig. 

That  this  species  is  really  distinct  is  by  no  means  certain;  how- 
ever, it  is  stated  that  the  shell  is  less  regularly  aud  more  markedly 
reticulated,  and  the  markings  lack  the  elevations  described  under 
P.  trigonollus,  which  are  present  in  the  previous  species.  It  lives 
in  filth  and  covers  itself  with  it. 

8 
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Sp.  15.    Pleuroxus  (Rypophilus)  uucinatus,  Baird. 

The  shell  is  ridged  with  lines  running  upward  and  backward,  as 
in  P.  bairdii;  the  lower  angle  of  the  shell  has  three  teeth,  and  the 
beak  is  more  horizontal  than  in  the  above.  In  size  and  characters 
this  is  almost  identical  with  P.  bairdii,  with  which  it  occurs  in 
England. 

This  completes  the  list  of  swine-like  members  of  the  genus;  these 
well  deserve  to  be  studied  from  a  morphological  stand-point. 

Pleroxus  nasutits^  Gay,  is  a  poorly  described  form  from  Chili,  re- 
sembling, according  to  Schoedler,  P.  ornatus  =  trifi:onellus. 

A  species  of  Percantha  (Lynceus  armatus.  Gay)  is  found  in  Chili. 

NOTE  TO  PLEUROXUS.— The  two  specles  p.  unidens  and  P.  afflnls  are  quite  diverse 
from  the  type  of  the  geuus  and  approach  In  some  respects  to  Leptorhynchus.  P.  afflnis, 
particularly,  has  a  recurved  beak.  I  am  in  doubt  about  P.  hamatus  and  P.  acutirostris, 
which  is  said  to  be  reticulated  ;  but  it  seems  likely  that  the  species  above  mentioned 
stand  In  closest  relation  to  Leptorhynchus. 


Section  B.    Leptorhytwhus^  Herrick.  ^ 

The  species  for  which  Sars  formed  the  genus  Harporhynchus  is 
of  Alona-like  habit,  but  has  a  beak  which  exceeds  that  of  any  known 
Pleuroxus  in  length,  being  simulated  in  this  respect  by  the  Amer- 
ican P.  acutirostris,  which  is,  however,  in  other  respects  more  nearly 
allied  to  Pleuroxus. 

Leptorhynchus  falcatus,  Sars. 

Harpf^rhynchus  fdlcatus,  bars. 
Alonafalcata,  sabs,  p.  e.  muellbb. 

Body  oblong,  arched  above;  ventral  margin  nearly  straight,  setose, 
with  a  spine  at  the  posterior  angle;  beak  strongly  curved,  folded 
laterally;  pigment  spot  larger  than  the  eye.  The  post-abdomen  is 
wide,  sides  nearly  parallel,  armed  with  a  few  strong  teeth  below 
and  a  lateral  line  of  spines;  caudal  claw  with  a  single  small  basal 
spine. 

VIII. — Genus  Phrixuea,  P.  E.  Mueller. 

Oblong,  wide;  posterior  shell-margin  little  less  than  whole  hight. 
Post-abdomen  terete,  obtuse  at  the  end,  which  is  armed  with  a 
cluster  of  spines  of  which  the  terminal  ones  are  similar  to  the  others. 


1  Harporhynchus  is  preoccupied  in  ornithology. 
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Sp.  1.    Phrixura  rectirostris,    P.  E.  Mueller. 

(Plate  I.    Fijf.  18.) 

Beak  acute;  shell  striated  loDgitudinally,  slightly  arched  above; 
ventral  margin  rounded,  with  a  round  and  unspined  angle  behind. 
Length  0.5  mm.    Not  yet  encountered  in  Minnesota. 

IX. — Genus  Chydorus,  Leach. 

This  genus,  if  it  be  really  of  generic  value,  contains  minute 
rotund  animals  which  appear  in  the  water  like  animate  pin-heads 
of  small  size.  Their  motion  is  a  rolling,  wavering  hobble;  and  they 
live  by  preference  upon  vegetation,  or  in  slime  at  the  bottom  of 
pools.  Occasionally  they  may  be  seen  in  sunshiny  weather,  dis- 
porting themselves  near  the  surface  in  immense  numbers.  There 
are  two  common  species,  and  six  more  which  are  more  rare  or  in 
part  not  valid. 

The  sexual  period  occurs  at  two  diflFerent  periods  (i.  e.,  May — 
June,  and  December),  but  in  probability  is  not  confined  to  any 
periods.  The  males,  which  only  rarely  are  found  even  in  these 
periods,  have  the  abdomen  narrowed  or  excavated  to  accomodate  it 
to  the  peculiar  alteration  of  the  brood-cavity  which  takes  place  in 
the  sexually  mature  female.  The  connection  takes  place  by  the 
insertion  of  the  abdomen  within  this  chamber,  which  is  facilitated 
by  the  reduced  size  of  the  abdomen.  The  modification  of  the  shell 
of  the  brood-cavity  above  referred  to  consists  in  the  thickening  of 
the  wall  posteriorly,  which  may  or  may  not  result  in  the  deforming 
of  the  shell,  as  shown  in  plate  F,  fig.  7,  taken  from  Kurz.  This 
may  be  termed  an  ephippium,  although  it  differs  somewhat  from 
the  modified  shell  so  called  in  Daphnia.  The  male  element  consists 
of  nearly  round  nucleated  cells,  and  the  opening  of  the  vas  deferens 
is  anterior  to  the  terminal  claws.  The  members  of  this  genus  are 
among  the  most  minute  forms  of  the  family  or  the  entire  group. 
Concisely  put,  the  characters  are  as  follows: 

Form  globose,  not  obviously  truncate  behind;  head  terminating 
in  a  sharp,  long,  curved  beak,  which  lies  close  upon  the  anterior 
margins  ot  the  valves;  antennae  short;  eye  larger  thau  the  pigment 
fleck;  abdomen  flattened,  excavated  in  the  male;  intestine  with  nc 
anterior  caeca,  doubly  convoluted,  with  an  anal  casoum.  Three  spe- 
cies found  in  Minnesota. 
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Sp.  1.    Chydoms  sphsericuSy  Mueller. 

(Plate  F.    Figs.  4,  7,  8  and  10.) 
Lynceus  8ph(crieu8,  o.  f.  muellbb,  m.  sdwards,  koch,  zaddach.  lievkn,  fischxb 

ULLJEBOBO,  LSTDIO,  TOTH,  ZSNKBB,  F&IC. 

M(»u)Ctdus  tsphftrictUf  jurins. 

Chydoru8  mu/cUeri,  lxach. 

Chy.lorus  8phccricu8,  baibd.  scuoedlbb,  p.  b.  MUEUiER.  lutz,  kubz,  bibgb. 

Form  nearly  spherical,  as  seen  from  above  broadly  oval;  in  young 
specimens  truncate  behind;  antennules  of  moderate  size>  in  the  male 
very  large,  with  curved  flageilum  near  the  middle  of  anterior  mar- 
gin; pigment  fleck  often  nearly  as  large  as  eye;  beak  of  moderate 
length,  blunt  in  the  male;  first  foot  strongly  hooked  in  the  male; 
post-abdomen  short,  broad,  rounded  at  the  end,  armed  with  8 — 9 
sharp  teeth;  shell  reticulated  with  polygonal  meshes.  Color  light, 
unspotted.    Length  0.50  mm. 

This  species  occurs  in  Spring  earlier  than  most  forms,  and  is 
ranked  as  the  most  abundant  of  the  micro- Crustacea^  being  found 
over  the  whole  circumpolar  Irnd-area.  The  ephippium  for  the 
winter  egg  was  observed  by  Kurz,  but  the  penod  at  which  it  is 
formed  seems  variable. 

G.  sphsericus  of  a  previous  report  seems  to  have  been  the  follow- 
ing species  which  is  more  common  in  Minnesota  in  the  clearer 
lakes.  A  small  form  in  our  large  lakes  measures  0.3  mm.;  itma^ 
be  distinct. 

Sp.  2.    Chydorus  srlobosus,  Baird. 

(Plate  F.    Figs.  1, 2, 3  and  9.) 
ChydoruB  glohowa,  baibd,  lilljebobg,  bchobdlbb,  i.eyoiq,  p.  b.  mubllbb,  fbic, 

KUBZ,  bibgb. 

Form  globose,  very  broad;  antennules  very  large  with  a  strong 
lateral  seta  on  a  small  elevation;  svnmming  antennae  exceedingly 
small;  the  shell  gland  is  well  developed;  the  pigment  fleck  is  much 
smaller  than  the  eye;  beak  very  long  and  incurved;  post-abdomen 
rather  long,  more  slender  than  the  last,  broader  near  the  end  which 
is  truncate,  bearing  about  20  spines  on  the  margin  near  which  is  a 
lateral  series  of  minute  bristles;  the  terminal  claws  are  straightish, 
spined  along  the  basal  half,  and  have  an  accessory  spine;  the  shell 
is  very  indistinctly  reticulated  and  spotted;  color  dark;  length  0.7- 
0.8  mm.;  male  0.55  mm.  The  males  have  the  abdomen  very  nar- 
row for  the  entire  length. 

This  specie*  is  considered  rare  elsewhere,  but  is  not  infrequent  in 
August  near  Minneapolis, 
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Sp.  3.    Chydoms  OTalis,  Karz. 
(Plate  F.    Fig.  11.) 

Form  oval,  nearly  twice  as  long  as  high;  beak  long;  antennules 
two-thirds  as  Ions:  as  the  beak,  with  two  elons^ated  sensory  filaments 
above  the  others;  pigment  fleck  nearly  as  large  as  the  eye;  antennae 
small;  shell  margins  heavily  fringed  anteriorly;  post-abdomen  of 
moderate  size,  rounded  at  the  end,  with  about  8  teeth  near  the  end; 
shell  smooth.    Length  0.4  mm. 

This  species  is  rather  near  C.  sphaericus,  dififering  in  having  the 
shell  smooth,  antennae  shorter,  and  beak  longer.  This  species  is 
not  yet  known  in  America. 

Sp.  4.    Chydorus  caelatus,  8  -hoedler. 

(Plate  F.    Fig.  12.) 
Chydorus  adunetus,  Schoedleb. 

This  small  species  is  about  0.4  mm.  long,  and  resembles  the  young 
of  C.  globosus  in  form,  from  which  as  well  as  from  all  known  spe- 
cies it  is  distinguished  by  the  markings  of  the  shell,  which  consist 
of  series  of  rounded  elevations  (or  depressions?)  arranged  parallel 
to  the  lower  margins  of  the  shell  and  head.  The  description  is  very 
incomplete,  aud  the  only  other  author  who  appears  to  have  seen 
the  animal  is  Kurz,  who  adds  that  the  sensory  filaments  of  the  an- 
tennae are  unequal  in  hight,  aud  that  the  so  called  elevations  are 
really  depressions.  A  form  with  a  few  depressions  about  the  edge 
and  characters  of  this  species  was  once  seen  in  the  vicinity  of  Min- 
neapolis. 

Sp.  5.    Chydorus  iiitidus,  Scboedler. 

(Plate  F.    Figs.  5,  6.) 

Shell  smooth  and  regularly  punctate;  the  head  resembles  C.  sphae- 
ricus,  but  the  pigment  fleck  is  much  smaller  than  the  eye,  to  which 
it  is  much  nearer  than  to  the  end  of  the  beak;  the  post-abdomen  is 
broader  near  the  end,  and  bears  a  row  of  10 — 12  teeth  on  either  side. 

(?)  Sp.  G.    Chydorus  latus,  Sars. 

Very  possibly  a  variety  of  C.  globosus,  from  which  it  differs  in 
the  shorter  beak  and  greater  size.    Length  0.66  mm. 
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Sp,  ?•     Chydorus  piger,  Sara. 

Sub-rotund,  prominent  above,  sinuate  behind;  lower  and  poster- 
ior margins  rounded,  lower  margin  ciliated.  Head  movably  united 
to  the  body;  beak  long,  separated  by  an  indentation  from  the  head 
shield.  The  shell  is  broad,  as  seen  from  above.  Shell  punctate 
anteriorly  and  marked  below  by  indistinct  oblique  striae.  Anten- 
nules  with  seven  setae  and  two  small  thorns  on  the  end  of  each 
ramus.  Post-abdomen  truncate;  the  terminal  claws  with  a  minute 
tooth  at  the  base;  posterior  margin  siuuated,  rounded  below  and 
there  densely  armed  with  minute  teeth.  Abdominal  setae  long  and 
flexible.  Pigment  fleck  of  medium  size,  much  nearer  to  the  eye 
than  to  the  beak.    Length  about  0.33  mm. 

(?)  CSydorus  latifrons,  Dana.  (U.  S.  Exploring  Expedition,  Rep.  on  Crust.. 

vol.  11,  p.  1274.) 

Very  tumid;  in  side  view  rotund,  head  not  separate,  very  short- 
beaked;  beakjslender  and  close  to  the  body,  acute;  in  upper  view 
animal  very  broad,  truncate  anteriorly,  the  front  thereby  nearly 
as  broad  as  the  body;  behind  low,  triangular  and  obtuse.  Feejee 
islands. 

(?)  Chydorus  albicaas.  Gay, 

from  Chili,  is  imperfectly  described;  but  it  is  interesting  to  note  the 
occurrence  of  this  genus  there. 

X. — Genus  Anchistropcs,  Sars,  (?) 

Very  similarjin  form  to  Chydorus;  valves  gaping  below  anteri- 
orly; antennules  small;  process  of  labrum  rounded.  Post-abdomen 
attenuated  toward  the  end,  densely  covered  with  fine  teeth;  terminal 
claws  denticulate.  First  foot  with  a  powerful  claw,  protruding 
beyond  the  shell.  Eye  very  large.  Shell  indistinctly  reticulate. 
Sars  says  of  his  Anchistropus  emarginatus  that  on  cursory  inspec- 
tion it  would  be  taken  for  the  young  of  Chydorus  globosus.  He 
found  but  few  specimens^  about  0.35  mm.  long.  The  suggestion  is 
still  possible  that  the  young  males  of  some  Chydorus  are  here  mis- 
taken for  a  new  genus.  The  males  of  Chydorus  globosus  were  not 
known  till  1878,  and  their  early  form  is  still  unknown.  The  young 
females  have  a  tolerably  strong  claw,  though  it  is  not  much  curved. 
I  have  once  found  a  peculiar  lynceid  measuring  0.46  mm.,  with 
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unevenly  but  distinctly  reticulate  shell,  slender  abdomen,  and  a 
strong  claw  which  was  dentate.  There  were  several  young  (more 
than  two),  and  the  shell  in  these  was  more  regularly  reticulate.  All 
efiforts  to  find  a  second  specimen  failed,  and  the  one  seen  was  some- 
what mutilated;  hence  I  am  unable  to  determine  its  real  position. 

XI. — Genus  Monospilus,  Sars. 

Head  separated  by  a  depression  from  the  body;  shell  high,  com- 
pressed, posterior  margin  somewhat  less  than  the  greatest  bight  of 
the  shell.  Post-abdomen  broai,  ornamented  with  lateral  and  post- 
erior spines;  claws  large,  with  a  single  basal  tooth.  The  compound 
eye  is  absent,  its  place  being  taken  by  the  pigment  fleck,  which  is 
the  functional  eye.  ^ 

Monospilus  dispar»  Sars. 

(Plate  I.    Fijf.21.) 

Lynceus  UnulrostriSt  fischbr,  Abh.  ueber  elnige  neue  Daph.  und  Lynceidae.  p .  427, 

tab.  Ill,  figs.  0-10  (fide  Sars), 
Monospilus  dispar,  sars,  Crust.  Gladoc.  1  Omgn.  af  Chrlstiania,  p.  165. 
MonospUus  dtopar,  MUELLER,  Danmark's  Clad.,  p.  196. 

Shell  roundish;  ventral  margin  setose;  posterior  angle  rounded, 
marked  above  with  numerous  impressions.  Antennules  small;  an- 
tennae long,  with  seven  setae.  Post-abdomen  short  and  broad,  bear- 
ing a  series  of  spines  along  the  excavated  posterior  margin,  and 
ornamented  on  the  sides  with  clusters  of  bristles.  The  shell  in  old 
individuals  is  not  moulted  but  remains  as  in  Ilyocryptus,  covering 
the  greater  part  of  the  new  shell.  The  figure  shows  an  old  indivi- 
dual with  its  successive  coverings  still  clinging  to  it.    Like  Ilyo- 


1  So  much  interest  attaches  to  this  species  that  we  reproduce  the  Latla  description  of 
Sars.  "  Testa  in  adultibus  valvulis  composita  pluribus,  altera  alteri  imposita,  a  latere  visa 
lata,  latitudine  maxima  in  parte  antica  aita;  margine  superiore  antioe  valde  prominente, 
posterioreetinferioreciliatorotundatis.  Caput  mobile,  perparvum  et  valde  depressum, 
supine  impressione  i>arva  sed  distincta,  a  testa  cetera  disjunctum,  deorsum  in  rostrum  rec- 
tum et  breve  apice  obtaso  exiens.  Animal  supra  visum  sat  compressum,  latitudine  maxima 
capite  majore  ante  medium  sita.  Pars  superior  testee  et  capitis  impreaaionibus  numerosis 
roiundatis  notata.  Antennie  1-mi  paris  minutie  structura  ut  in  ceteris  Lynceidis ;  2-di  paris 
■atlongfB,  ramo  alterosetas  4  et  aculeum  unum  apicalem,  altero  setas  3  et  aculeos  duos, 
quorum  alter  longus  artleulo  primo  ejusdem  rami  adfizus  est,  geninte.  Postabdomen  breve 
et  latum,  aplcem  versus  truncatum ;  maripne  posteriore  supra  obtuse  an^^ulato,  ad  angrulum 
inferiorem  rotundatum  seriebus  duabus  acu'eorum  inque  lateribiis  setis  vel  spinulis  brevi> 
bus  numerosis  pneditam ;  ungues  terminales  ad  baain  aculeo  longo  armati.  Intestinum,  ut 
in  ceteris  Lynceidis,  in  thorace  laquein  fere  duplicem  format.  Macula  nigra  unica  minima 
prope  baain  antennarum  2-di  paris ;  macul®  infra  oculari  in  ceteris  Lynceidis  simillima,  in 
capite  oonspicitur.  qua;,  ciuum  oculus  verus  compositus  in  omnibus  ceteris  Cru^taoeis 
Cladodoceris  distinctus  omninoab-tit,  organuin  <iuamciuam  rudiinentare  visus  habenda  est. 
Animal  parum  pellucidum,  colore  fulvescente.    LongiU  parum  supra  l^  mm  " 
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cryptus,  this  animal  passes  its  life  in  filth  at  the  bottom  of  pools, 
and  rarely  emerges  to  the  light  of  day.  What  little  visual  function 
there  may  be  is  vested  in  the  larval  organ. 

The  specimen  from  which  the  drawing  was  made  measured  0.45 
mm.  The  first  glance  at  this  rai'est  of  all  entomostraca  affords  proof 
of  its  unique  character.  The  strongly  arched  shell  is  so  compressed 
as  to  bear  little  resemblance  to  Chydorus.  The  dorsal  line  passes 
with  little  angle  into  the  high  posterior  margin.  There  is  a  rounded 
angle  below,  armed  with  two  teeth — the  shortened  representatives 
of  the  fringing  spines  of  the  straight  lower  margin.  The  head  is 
depressed  and  very  short,  but  the  narrow  beak  is  produced  to  below 
the  margin  of  the  valves.  It  is  rounded  so  as  to  resemble,  as  seen 
in  front,  a  duck's  bill.  The  fornices  are  narrow  and  fiare  so  that 
the  eye  is  left  partly  exposed  upon  the  side.  The  antennules  are 
not  long  but  slender.  The  labrum  has  a  very  large  lamella,  which 
is  crenulate  in  front  and  acute  below,  the  labrum  proper  being  large. 
The  systematic  position  of  this  genus  is  a  matter  of  considerable 
interest,  for  it  is  the  only  member  of  the  whole  order  in  which  the 
larval  eye  is  the  only  one  developed,  and  the  first  thought  would 
be  that  this  must  be  a  primitive  synthetic  type,  in  other  words, 
historically  the  oldest  of  Cladocera.  Closer  study  does  not  warrant 
the  theory.  There  is  much  to  indicate  that,  though  essentially  lyn- 
ceid,  it  stands  in  close  connection  with  the  higher  members  of  the 
family  and  perhaps  has  more  than  a  superficial  resemblance  to  such 
degraded  lyncodaphnids  as  Ilyocryptus.  All  things  considered, 
however,  our  diagram  stands  with  this  genus  as  a  degraded  ofishoot 
of  the  more  typical  stem  of  Lynceidae. 

SUB-ORDER  II.— GYMNOMERA. 

This  group  is  easily  recognized  by  the  almost  entire  absence  of 
the  shell,  which  forms  so  conspicuous  a  part  in  the  greater  number 
of  the  Cladocera.  Here  it  serves  simply  to  form  a  pouch  or  brood- 
sac  for  carrying  the  eggs  and  embryos.  The  feet  are  nearly  terete 
and  prehensile,  with  but  slight  indications  of  branchial  appendages. 

FAMILY  POLYPHEMIDiE. 

Feet  five  pairs.   Antennae   with  the  rami  three-  or  four-jointed. 

L — Genus  Polyphemus,  De  Geer. 
Head  very  large,  separated  by  a  depression  from  the  compact 
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body;  shell  coyering  but  a  part  of  the  dorsal  region.  Feet  all  with 
an  internal  dentate^  and  an  external  lamellate  appendage.  Caudal 
seta  upon  a  long  process  of  the  post-abdomen. 

Sp.  1.    Polyphemus  pedicnlosy  linn. 

(Plate  B^  .  FiR8.  4-6.) 

Monoculxu  pedieuiu8t  lAUfVxvs,  1746.    gmblin,  Linn.  Syst  Nat.  fabrioius,  Ent.  Syst., 

etc.   8ULZBB,  iQseoten.   makubl,  Enoyelop.  Meth. 
MonoculuB pediaUus  ramostis, dk qbbb,  Mem.  pour  senr.  a  I'Hist.  des  lus. 
Pdyphemua  octduSt  mubllbb.  Zool.  Dan.  Prod,  et  Eatomost.  cuvibb,  Tab.  element 

LATBJEiLLB,  Hlst.  Nat.  Grust.,  ete.    lbach,  Edin.  Encyc. 
PolypTtemiMfltoimorum,  LB ACH.  Diet.  Be,  Nat.    latrbillb.  Gov.  Rig.  An.    dbka- 

BBST,  Gons.  Gen.  Grust. 
Polyphemus pedinUuSt  stbaus,  Mem.  Mus.  d*Hlst., etc.  u.  bdwabds, Hist.  Nat. Grust. 
Monoadus  polypTiemus,  jubinb.  Hist.  Nat.  Monoc. 

Cepfialocvlus  BtoQnorum,  lamabck,  Hist  An.  Vert,    bosc,  Man.  d'Hist.  Nat.  Crust. 
Mcnoculus  oeuluB,  gmblin,  Linn.  Syst.  Nat. 
Sealieerus  pediculus,  Koca,  Deutsch.  Crust. 
Polyphemus  pedicidus,  baibd,  Brit.  Entom. 
Polyphemwi  oaUwt,  lirvin,  Branch,  d.  Danz. 
Polyphemus  stKtgnorum^  fischbb,  Ueber  die  in  d.  Umg.  7on  St.  Petersburg,  vorkom. 

Crust. 
Polyphemus  pedieidus,  ltll.tbbobg,  De  Crust,  ex  ord.  trib. 
Polyphemus  oculus,  leydig.  Naturg.  d.  Daph. 

Polyphemus  pedieulus,  schobdlbr,  Neue  Baitr.  zur  Naturg.  d.  Gladooefren. 
Polyphemus  Hochii,  "  ••  " 

Polyphemus  oculus^  *'  **  "  ** 

Polyphemus  pedieulus,  p.  b.  mubllbb,  Danmark's  Gladocera.    kubz,  Dodekas  n  euer 

Cladoceren.   wbismann,  Beitr.  zur  Naturg.  der  Daplinolden. 

BiRGK,  Notes  on  Gladocera. 
Polyphemus  occidentalism^  hbbkick. 

There  are  two  well-marked  varieties  of  this  species:  one  is  found 
commonlv  in  the  clear  lakes;  the  other,  which  I  have  only  once 
seen,  was  found  in  a  very  shallow  weedy  marsh.  The  diflference  in 
size  is  quite  remarkable.  Our  ordinary  form  measures  less  than  1 
mm.  The  lar&:er  form,  including  the  stylets,  is  1.6  mm.  The 
ordinary  variety,  although  highly  colored,  is  yet  transparent,  while 
the  large  variety  is  deep  red  and  quite  opaque.  The  relationship 
between  the  two  forms  is  quite  like  that  maintaining  between 
Diaptomus  stagnalis  and  D.  sanguineus.  Some  slight  structural 
differences  are  observable  between  the  two  varieties,  as  in  the  form 
of  the  antennules,  yet  quite  insignificant  when  compared  with  the 
striking  difference  in  size  and  coloration.  Number  two  may  be 
called 


1  Polyphemus  occldentalis,  Dekay  -  Limulus. 


122  TWKLPTH  ANNUAL  RBPOBT. 

Sp.  2.    Pol>i>heiuus  stagnalis.    (Sp.  n.) 

In  order  to  make  the  relation  clear  between  these  forms,  I  add 
measurements  of  this  species,  following  each  with  the  correspond- 
ing measurement  of  P.  pediculus  in  parenthesis;  animals  of  the 
same  age,  as  far  as  possible,  being  chosen.  Head  (capsule  of  eye) 
0.3  mm.  (0.2  mm.);  head  and  thorax  0.7  mm.  (0.45  mm.);  abdomen 
0.7  mm.  (0.56  mm.):  caudal  stylet  0.36  mm.  (0  26  ram.);  caudal 
filaments  0.36  mm.  (0.3  mm.).  Whole  length  of  antennae  0.54  mm. 
(0.42  mm.);  first,  second  and  third  joints  of  the  3-jointed  ramus  0.08, 
0.06  and  0.10  mm.,  respectively.  The  formation  of  the  resting  eggs 
or  ^^dauerei^'  seems  to  go  on  at  the  same  time  with  the  partheno- 
genetic  reproduction. 

n. — Genus  Bythotrephbs,  Leydig. 

Much  like  Polyphemus,  but  the  external  appendage  of  the  feet  is 
rudimentary,  and  the  abdomen  extends  out  into  a  most  enormous 
spine.  The  single  species  is  that  described  by  Leydig  as  6.  longi- 
manus,  which  was  found  in  the  stomach  of  Coregonus  wartmanni. 
6.  cederstromii,  of  Schoedler  and  P.  E.  Mueller,  the  latter  author 
now  identifies  with  the  above,  and  concludes  that  the  supposed 
diSerences  arose  from  ^4^etat  de  maceration  des  examplaires  exa- 
mines." (Les  Cladoceres  des  Grands  Lacs  de  la  Suisse^  p.  11.) 
This  species  may  be  looked  for  in  the  depths  of  the  Great  Lakes. 
(See  plate  U,  fig.  10.) 

in. — Genus  Podon. 
IV. — Genus  Evadne. 

These  are  compact  oval  forms  confined  to  the  sea.  See  Glaus, 
Zur  Kenntniss  des  Baties  der  Polyphemiden^  Vienna,  1877,  for  the 
best  account  of  the  anatomy. 

FAMILY  LEPTODORIDiE. 

Feet  six  pairs.  Antennae  with  both  rami  four-jointed.  Body 
elongated,  not  curved,  shell  very  much  reduced. 
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Leptodora  hyalina,  LiUjeborg, 
(PlaUN.    Figs.  6,  7), 

the  only  species,  is  found  rarely  in  the  larger  lakes  of  Europe  and 
America. 

See  Bati  tind  Lebenserscheinung  von  Leptodora  hyalina^  Weis- 
maun,  1874;  also,  Otn  en  dhwrph  Udvikling  samt  Generationsvexel 
hos  Leptodora,  G.  0.  Sars,  1873;  also,  Bidrag  til  Cladocerenes  For- 
plantningshistorie,  P.  E.  Mueller. 

The  work  of  Sars  is  particularly  valuable,  showing  that  the  young 
produced  from  the  winter  egfi:s  pass  through  a  metamorphosis  not 
experienced  by  the  summer  or  parthenogenetic  brood.  P.  E.  Muel- 
ler mentions  the  pathological  condition  induced  by  the  plants  of 
the  Saprolegnia, 
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CHAPTER  III. 


ORDER  COPEPODA. 

This  extensive  order  contains  minute  and  predominatingly  pre- 
daceous  animals  which  constitute  no  inconsiderable  part  of  the 
fauna  of  fresh  and  salt  waters.  They  serve  a  beneficent  purpose 
both  as  scavengers  and  as  providing  food-supply  for  thefry  of  fishes 
and  other  aquatic  animals. 

Copepods  are  never  enclosed  in  a  bivalved  shell  but  ordinarily 
exhibit  a  more  or  less  elongated  cylindrical  form  composed  of  two 
obvious  sub-divisions.  There  are  a  few  species  which,  by  the  great 
prolongation  and  expansion  of  some  of  the  tergites  or  dorsal  shields, 
seem  to  simulate  shelled  Crustacea.  The  anterior  part  of  the  body, 
or  cephalothorax,  is  composed  of  ten  somites  which  are  frequently 
considerably  united  or  fused.  Five  of  these  segments  constitute 
the  head  and  bear  respectively  the  following  appendages:  first,  a 
pair  of  several-  to  many-jointed  antennae  which  are  never  prim- 
arily sensory  in  function,  although  they  usually  are  provided  with 
sense  hairs  or  other  like  organs;  second,  a  pair  of  two-branched  an- 
tennules,  which  sometimes  become  almost  simple  or  prehensile; 
third,  a  pair  of  mandibles  in  the  form  of  masticatory  or  piercing 
organs,  these  being  usually  provided  with  a  palpus;  fourth,  a  pair 
of  maxillae  of  various  form  and  function;  fifth,  a  pair  of  maxillipeds 
which  not  infrequently  subdivide  in  later  life  to  form  what  appear 
to  be  two  distinct  pairs. 

The  five  thoracic  segments  have  each  a  pair  of  sii\imming  feet 
consisting  typically  of  a  two-jointed  base  and  two  like,  three-jointed 
rami.  The  symmetry  is  frequently  broken  by  the  retardation  of  the 
development  of  the  inner  ramus,  while  the  fifth  pair  of  feet  may 
become  rudimentary  and  in  various  ways  subserve  the  organs  of 
sex.  The  five  abdominal  segments  are  nearly  devoid  of  appendages 
and  are  continued  posteriorly  by  two  caudal  stylets  which  bear 
strong  setae  constituting,  in  many  forms,  a  tail-fin  or  spring. 
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All  copepods,  even  such  as  are,  in  later  life,  parasitic,  begin  their 
existence  as  free-swiming  nauplii,  such  as  are  represented  on  plate 
S,  fig.  13,  and  plate  K,  fig.  8. 

Though  the  vast  majority  of  genera  and  species  are  marine,  it 
would  seem  that  fresh-water  copepods  make  up  in  the  number  of 
individuals  what  they  lack  in  variety. 

As  we  are  dealing  pnmarily  with  the  fresh-water  species,  no 
lengthy  description  of  the  group  is  here  necessary. 

The  earlier  history  of  our  knowledge  of  the  animals  of  this  order 
is  given  by  Baird.  According  to  this  authority,  the  first  to  mention 
any  fresh-water  species  of  this  group  was  Steplian  Blankaart  ^  in  his 
Schou'burg  der  Rupsen^  Wornien^  Ma'den,  en  vliegende  Diekens  tot 
Amsterdam.  Leeutvenhoek  adds  numerous  interesting  details  and 
is  accredited  by  Hoek  with  being  to  first  to  discover  the  relation 
between  the  remarkably  diverse  stages  which  occur  in  the  history 
of  the  Cyclops.  However,  it  is  evident  that  he  had  a  very  incomplete 
knowledge  of  the  metamophoses. 

De  Geer  gives  rather  characteristic  figures  of  acyclops  in  Memoi- 
res  pour  servir  a  VHistoire  des  Insectes^  vol.  vii,  1778. 

Mueller^  in  his  great  wofk  on  Entomostraca^  adds  new  facts, 
defines  species  and  forms  the  genus  Cyclops. 

Ranidohr  in  1805  gave  sundry  additions  to  the  knowledge  of 
these  animals  in  his  Beitraege  zur  Naturgeschichte  einiger  Deutschen 
Monoculus-arten.  In  this  work  the  post-embryonic  history  is  quite 
fully  outlined. 

Jurine^  in  his  classic  work  Histoire  des  Monocles  qui  se  trouvent 
aux  Envirous  de  Geneve^  1820,  crystallized  what  previous  authors 
as  well  as  his  own  original  experiments  had  brought  to  light  of  the 
anatomy  and  biology  of  these  animals. 

Ferussac  (Memoire  sur  deux  novelles  espices  d'Entomostraces) 
redescribes  known  species. 

Gunner^  Stroem^  and  Viviatia^  seem  to  have  had  little  efifect  on 
the  knowledge  of  the  group,  though  they  wrote  prior  to  Juriue. 

A  recent  author  attempts  to  revive  the  names  of  Jurine,  though 
hitherto  it  has  been  thought  hazardous  to  attempt  a  specific  identifi- 
cation. 

The  German  author,  C  L.  Koch^  who  only  incidentally  studied 
this  group,  distinguished  more  or  less  perfectly,  a  variety  of  species 
which  have  been  reinstated  in  our  literature  by  Rehberg.  Although 

1  Latinixed  ;Sfep/ianii«  Blanchardxu.  Hoek  recoirnized  Cyclops  brevicaudatuB  or  C. 
bicuspidatns  as  the  one  described,  chiefly  through  knowledge  of  the  present  inhabitantt  of 
the  locality. 
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this  proceeding  seems  quite  unjust  to  the  careful  authors  whose 
descriptions  are  recognizable  in  themselves,  the  law  of  priority  must 
probably  prevail.  Koch^s  Deufschlands  Krustaceen  appeared  in  1838, 

Baird's  British  Entotnostraca^  without  greatly  extending  our 
knowledge  of  this  order,  put  in  readable  form  and  made  available  to 
English  readers  what  was  known,  and  added  interesting  facts.  He 
distinguished  two  families  of  Copepoda,  (1.)  Oyclopidsd,  (2.)  Diap- 
tomidae.  The  first  included  the  genera  (1.)  Cyclops,  (2.)  Canthocamp- 
tus,  (3.)  Arpacticus,  (4.)  Alteutha;  and  the  second  the  general  (1.) 
Diaptomus,  (2.)  Temora,  (3.)  Anomlocera. 

Fischer^  who  contributed  not  a  little  to  our  knowledge  of  the 
distribution  of  fresh- water  Cladocera,  was  the  next  to  describe  valid 
species.  He  described  the  species  found  near  Moscow  and  St.  Peters- 
burg, Russia. 

Oiichakoff  is  likewise  a  Russian  author,  but  his  writings  are  quite 
unknown  to  me. 

The  justly  famous  Swedish  naturalist,  W.  Lilljeborg^  who  has 
left  his  mark  on  so  many  branches  of  natural  science,  has  not 
neglected  the  microscopic  Crustacea  of  his  fatherland.  Oni  de  inom 
Skaanefoerekommande  Crustaceer  afordningarne  Cladocera^  Ostra^ 
coda  och  Copepoda  is  the  somewhat  formidable  title  of  his  work, 
published  in  1855.  He  recognized  the  following  genera  of  Cope- 
poda: Diaptomus,  Temora,  Dias,  Ichtyophorba,  Tisbe,  Tachidius, 
Harpacticus,  Canthocamptus,  and  Cyclops.  A  species  each  of  Diap- 
tomus and  Canthocamptus  is  described,  and  two  species  of  Cyclops. 
(It  would  seem  from  authors^  quotations  that  other  species  are  de- 
scribed in  an  appendix,  but  the  copy  I  have  seen  lacks  this.)  The 
author  who  has  done  most  for  micro-carcinology  in  general  is  Carl 
Claus^  of  Vienna.    His  principal  works  are: 

1.  "Das  Genus  Cyclops,"  etc.    In  Wiegniann's  Archivfiier  Natur* 
geschichte.    1857. 

2.  "  Weitere  Mittheilungen  ueber  die  einheimischen  Cyclopiden." 
The  same,  1857. 

3.  Die  Freilebenden  Copepoden,  1863. 

The  later  work  especially  is  indispensable  to  the  student  of  Co- 
pepoda, though  in  reality  it  is  more  important  in  respect  to  marine 
Copepoda. 

In  the  meantime  a  work  appeared  in  Norwegian,  with  Latin  de- 
scriptions,  from  the  pen  of  G,  0,  Sars.  This  has  been  largely  over- 
looked. It  is,  unfortunately,  unaccompanied  by  plates,  but  the  de- 
scriptions bear  the  stamp  of  the  naturalist. 
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A  little  later  a  second  brief  contribution  from  this  author  was 
published,  but  I  have  not  seen  it. 

Sir  John  Lubbock  in  1863  describes  species  of  fresh-water  cope- 
pods,  but  the  publication  seems  no  longer  necessary. 

Heller^  in  Tyrol,  Fric^  in  Bohemia,  and  Uljanin^  in  Asia,  have 
studied  the  copepod  fauna. 

A  Russian  paper  by  Poggenpol  and  Uljanin  is  quoted  as  "A 
Catalogue  of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  vicinity 
of  Moscow,"  by  Rehberg,  and  as  from  the  Protokolle  der  kais.-na- 
turw.  anthropoL  und  ethnogr.  Ges,  in  Moskau^  but  by  Cragin  who 
publishes  a  translation  apparently  of  the  same  paper,  in  part,  as 
from  the  ''  Bulletin  of  the  Friends  of  Natural  History." 

Hoek^  in  the  Tijdschrift  der  Nederlandsche  Dierkundige  Vereeni- 
ging  (Magazine  of  the  Zoological  Society  of  the  Netherlands)  1875, 
and  later  in  German  in  the  Niederlaendisches  Archivfuer  Zoologie^ 
gave  excellent  figures  and  descriptions  of  some  species  which  Glaus 
had  too  hastily  treated. 

In  1878  A.  Gruber  gave  descriptions  of  "Two  fresh-water  Cala- 
nidae." 

In  the  same  year  the  first  volume  o{  Brady's  fine  ^''British  Cope^ 
oda  "  appeared.  A  purely  technical  work  and  briefly  written,  it  is 
yet  very  comprehensive  and  in  the  main  reliable.  This  is  a  worthy 
successor  of  the  Ray  Society^s  earliest  publication  on  entomostraca 
— Baird^s  great  work. 

In  the  sixth  vol.  of  the  Abhandliingen  d.  naturwissenschaftlichen 
Vereim  zu  Bremen^  Herman  Rehberg  gives  a  systematic  review  of 
synonomy,  and  in  the  revision  unites  several  species  in  a  manner 
that  the  present  ^^riter  had  independently  been  driven  to  do.  It  is 
probably  impossible  either  to  substantiate  or  positively  deny  some 
of  this  writer^s  identifications  of  the  species  of  the  older  authors. 

This  paper  also  contains  an  observation  of  a  hermaphroditic  Cy- 
clops, which  it  is  interesting  to  compare  with  similar  anomalies, 
described  by  Kurz  in  Cladocera. 

In  the  vii  Band  of  the  same  periodical,  Rehberg  adds  to  and 
modifies  some  of  the  views  expressed  above.  In  the  same  number 
is  a  description  of  a  new  species  of  Temora  by  Poppe.  (The  same 
species  occurs  in  the  semi-saline  waters  of  the  Gulf  of  Mexico,  and 
had  well-nigh  gone  into  print  under  a  new  name  when  this  was 
seen.) 

In  the  above  review  we  ha^e  noticed  only  the  more  important 
foreign  works  on  the  Copepoda  and  those  including  fresh-water 
forms.    Dana's  magnificent  Crustacea  of  the  Wilkes*  Exploring 
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Expedition  is  not  included  because  it  is  essentially  restricted  to  the 
marine  species,  the  few  descriptions  of  fresh-water  species,  being 
quite  valueless.  Among  important  contributors  to  the  exclusively 
marine  Copepoda,  are  Boek  (Oversigt  over  Norges  Copepoder  and  Nye 
Slcegter  og  Arter  a/ Saltvands-Copepoder)^  Brady  and  Robertson^ 
Lubbock  and  Clans. 

The  history  of  the  American  literature  can  be  quickly  traced. 

Say  described  imperfectly  an  American  species  of  Cyclops  in  1818. 
Haldeman  describes  in  vol.  viii,  of  the  Proc.  of  Phiia.  Academy  of 
Science^  p,  331,  Cyclops  setosa  (which  may  be  C.  serrulatus).  Pick' 
ering  very  imperfectly  described  a  new  genus  of  copepods  from  lake 
Ontario  in  Dekay's  Zoology  of  New  York,  This  genus  ia,  most 
likely,  Epischura  of  Forbes  and,  in  strictness,  ought  to  rank  it.  In 
1877  appeared  "A  List  of  Illinois  Crustacea,"  by  Prof.  Forbes^  in 
which  two  species  of  Copepoda  were  described  which  may  rank  as 
the  first  descriptions  at  all  adequately  framed  of  American  members 
of  the  order.  In  the  anmial  report  of  the  Minnesota  state  geologist 
for  1878,  a  brief  article  by  C.  L.  Herrick  outlined,  in  the  light  only 
of  the  then  English  literature,  the  micro-crustacea  of  Minnesota. 
No  attempt  was  made  to  treat  the  Copepoda,  but  two  species  of 
Diaptomus  are  indicated  which  will  prove  valid.  Occasional  papers 
in  the  Atnerican  Naturalist  and  elsewhere  follow  till,  in  July  and 
August  of  1882,  Prof.  Forbes  added  two  new  genera  and  several 
species  of  Copepods,  constituting  by  far  the  most  considerable  addi- 
tion to  the  subject  yet  produced. 

In  the  report  of  the  state  geologist  of  Minn,  for  1881,  C.  L.  Herrick 
makes  a  considerable  addition  to  the  knowledge  of  American  Cyclo- 
pidae,  enumerating  ten  species,  of  which  six  seemed  new.  This 
writer  also  describes  a  new  genus  and  several  new  species  of  Cala- 
nidse,  some  of  which  unfortunately  are  identical  with  those  described 
by  Forbes  and  published  about  simultaneously. 

Several  articles  in  the  Naturalist  bring  the  bibliography  up  to 
May,  1883,  when  F.  W.  Cragin  published  in  the  Trans.  Kansas 
Academy  of  Science^  "A  Contribution  to  the  History  of  the  Fresh- 
water Copepoda."  In  this  paper  ten  species  of  Cyclops  are  described 
or  mentioned.  The  author  ignored  previous  American  literature 
and  thus  adds  somewhat  to  synonomy.  The  plates  are  lithographic, 
and  are  carefully,  if  not  artistically,  prepared.  A  valuable  feature 
is  the  translation  of  the  descriptions  of  PoggenpoPs  species  from 
the  Russian. 

These  papers,  together  with  the  outline  presented  beyond,  it  is 
hoped,  will  form  a  basis  for  future  work. 
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Since  writing  the  above,  it  is  brought  to  my  notice  that  in  April, 
1881,  V.  T,  Chambers  gave  some  account  of  a  species  of  the  Hai- 
pacticidse  referred  by  him  to  Tachidius,  This  species  is  particularly 
interesting  on  account  of  its  novel  habitat.  Tachidius  (?)fonticola, 
Cham.,  is  found  in  the  saline  waters  of  Big  Bone  Springs,  Ky.,  and 
thus  is  very  distant  from  any  marine  congeners.  It  is  perhaps 
doubtful  if  the  generic  reference  can  be  sustained,  but  the  species  is 
worthy  of  further  study.  The  Diaptomus  described  by  the  same 
author  is  hardly  recognizable. 


FAMILY  CALANID^. 

This  group  is  pre-eminently  marine  and  contains  diverse  and 
graceful  forms  mostly  with  very  elongated  bodies  and  antennae. 
Of  the  six  genera  here  enumerated  as  more  or  less  habituated  to 
the  use  of  fresh  water,  two  are  found  as  yet  only  in  America 
and  one  is  confined  to  Europe. 

Heterocope,  namely,  is  very  near  Epischura,  both  being  restrict- 
ed to  fresh  water.  Diaptomus  and  Osphranticum  are  likewise  only 
accidentally  found  in  the  seas,  though  their  nearest  allies  are  marine. 
The  genus  Limnocalanus  is  as  yet  found  in  America  only  in  the 
Oreat  Lakes. 

In  the  distribution  of  genera  we  here  follow  Brady,  whose  defini- 
tion of  the  family  Galanidae,  including  Calanidse  and  Pontellida)  of 
authors,  we  quote:  *'  Body  elongated;  composed  of  from  ten  to 
twelve  [obvious]  segments.  Abdomen  nearly  cylindrical,  much 
narrower  than  the  cephalothorax  and  prolonged  at  the  posterior 
extremity  into  two  more  or  less  cylindrical  caudal  branches 
f stylets].  First  segment  of  thorax  often  anchylosed  with  the  head; 
fourth  and  fifth  segments  also  often  coalescent.  Head  only  rarely 
divided  into  two  segments.  Anterior  antennae  very  long  and  com- 
posed of  twenty-four  or  twenty-five  joints;  that  of  the  right  side  in 
the  male  often  modified  for  grasping  [geniculate].  Posterior 
antennae  large,  composed  of  a  basal  joint,  from  which  spring  usually 
two  branches,  the  primary  branch  consisting  of  two,  the  secondary 
of  several  joints.  Mandibles  strongly  toothed  at  the  apex,  palp 
(usually)  two-branched.  Maxillae  strong,  and  provided  with  a 
many-lobed  palp.  Foot-jaws  strongly  developed:  first  pair  very 
broad;  the  basal  joints  having  on  the  inner  margin  wart-like  pro- 
ces:ies,  from  which  spring  long  ciliated  bristles;  the  distal  extremity 
divided  into  three  short  joints  which  are  thickly  beset  with  strong 

9- 
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and  long,  ciliated  setae;  second  pair  longer  and  more  slender,  basal 
portion  forming  two  long  oval  joints;  apical  portion  usnally  4-6- 
jointed.  First  fonr  pairs  of  feet  2-branched,  the  outer  branches 
always  three-jointed.  Fifth  pair  either  like  the  foregoing,  or  much 
modified,  unlike  on  the  two  sides,  and  in  the  male  forming  clasp- 
ing organs.  A  heart  is  present.  Eyes  either  median  and  stalked 
or  paired  (lateral)  and  sessile;  in  the  latter  case  being  often  coales- 
cent  and  composed  of  several  lenses.  Sexual  organs  in  the  female 
symmetrical,  in  the  male  asymmetrical.  Ovisac  single,  borne  in 
front  of  [below]  the  abdomen. 

I. — Genus  Heterocope,  Sars. 

Cephalothoraz  7-jointed;  abdomen  of  female  three-jointed;  caudal 
stylets  short,  with  three  large  setae  and  other  small  spines.  Anten- 
nae long,  slender,  25-jointed;  right  male  antenna  geniculate,  the 
six  joints  preceding  the  nineteenth  swollen  slightly,  the  previous 
ones  coalescent;  external  ramus  of  the  antennules  7-jointed;  labrum 
tri-lobate;  feet  of  the  tour  anterior  pairs  with  the  inner  rami  one- 
jointed;  fifth  feet  of  female  with  a  single  ramus,  three- jointed,  with 
a  terminal  spine.  The  right  foot  of  the  male  is  cheliform, 
four-jointed,  second  joint  extending  into  a  long  cylindrical  process, 
the  terminal  joint  with  two  apical  claws. 

The  writer  is  familiar  with  but  three  species — H.  appendiculata, 
Sars^  H.  saliens,  Lilljeborg^  (=  H.  rubusta,  Sars^)  and  H.  alpina, 
Sars.  None  of  these  have  as  yet  been  positively  identified  in 
America*  and  their  place  seems  supplied  by  the  following  genus. 

II. — Genus  Epischura,  Forbes. 

(^  Scopiphora,  Pickering?) 

Undoubtedly  the  most  remarkable  of  fresh  water  copepods  are 
the  two  American  species  of  this  genus.  It  is  not  yet  certain  that 
the  second  species  may  not  be  a  young  stage  of  the  first  but  it  seems 
quite  improbable. 

Related  with  Heterocope,  Sars.  The  antennae  are  25-jointed, 
the  right  of  the  male  being  geniculate.  The  thorax  is  6-jointed, 
the  last  two  segments  being  partially  coalesced.  The  abdomen  is 
five-jointed  in  the  male  and  four-jointed  in  the  female,  one  branch- 
ed, in  the  male  modified  for  prehension.    Abdomen  of  male  with  a 


*Heterooope  is  said  by  Pfttlen  (Cragen)  to  be  common  at  Watertown,  Conn. 


STATE  GEOLOGIST.  131 

prehensile  appendage  on  the  left  side,  often  more  or  less  distorted. 
Inner  rami  of  swimming  feet  one-jointed.  Caudal  stylets  with 
three  long  setae.  The  first  mention  of  an  animal  of  this  genus 
seems  to  be  Pickering's  description  of  Scopiphora  vagans  from  deep 
water  in  lake  Ontario.  It  seems  almost  certain  that  the  species  so 
imperfectly  described  in  Dekay's  Crustacea  of  New  York,  is  none 
other  than  a  species  of  Epischura,  but  [  hesitate  to  substitute  for 
a  name  accompanied  by  good  descriptions  and  figures,  and  one 
which  has  already  been  incorporated,  to  some  extent,  into  our 
literature,  one  which  is  founded  on  a  description  so  imperfect  and 
general  that  one  incidental  character  alone  enables  one  to  guess  its 
application.     The  following  is  Pickering's  description: 

"  Body  small,  eye  single,  near  the  anterior  margin  of  the  shield. 
Antennae  large,  and  as  long  as  in  the  preceding  genus  [Cyclops], 
and  has  the  same  motions  in  the  water.  Abdomen  terminating 
in  two  styles,  each  with  three  setae;  la^it  or  three  last  joints.  Ova- 
ries none;  legs  spiny." 

What  is  meant  by  the  "brush"  fails  to  appear,  unless  the  speci- 
mens were  ornamented  with  some  parasitic  plants  or  animals. 
The  three  setae  of  the  caudal  stylets  and  long  antennae  will  place 
this  form  in  no  American  genus  save  Epischura.  But  even  this 
statement  of  Pickering  may  be  held  doubtful. 


Sp.  1.    Epischura  lacustr is,  Forbes. 

(  Plate  Q.    Fig.  15.) 

"  The  scond  segment  of  the  abdomen  of  the  male  is  twice  as  long 
as  the  first,  and  produced  to  the  right  &s  a  large,  elongate,  trian- 
gular process,  somewhat  hooked  backwards  at  the  tip.  The  third 
segment  is  similarly  produced,  but  rounded  and  expanded  at  the 
tip,  which  is  roughened  before  and  behind. 

From  the  right  side  of  the  fourth  segment  arises  a  stout  process 
bearing  at  its  apex  a  hatchet^shaped  plate  with  seven  broad  obtuse 
serratures  on  its  anterior  margin.  This  process  is  roughened  be- 
hind, where  it  is  opposed  to  the  concave  side  of  the  left  ramus  of 
the  furca.  From  the  same  side  of  the  fifth  segment,  a  short  flat- 
tened plate,  of  a  spatulate  or  paddle-like  form,  extends  forward 
above  or  beyond  the  toothed  process  just  mentioned. 

The  antennae  are  25-jointed,  and  reach  to  the  second  segment  of 
the  abdomen.    There  are  especially  prominent  sensory  hairs  on  the 
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first  and  third  joints,  borne  at  the  tips  of  long  spines.  The  anten- 
nules  are  short,  the  ramus  apparently  but  three-jointed,  the  short, 
median  joints  common  in  this  appendage  being  only  obscurely  in- 
dicated. The  mandible  has  but  seven  teeth,  the  first  simple  and 
acute,  separated  from  the  second  by  an  interval  about  equal  to  the 
second  and  third,  the  second  to  the  sixth  bifid,  the  seventh  entire 
and  acute.  The  usual  plumose  bristle  is  replaced  by  a  sharp, 
simple  spine. 

The  outer  ramus  of  the  fourth  pair  of  legs  has  two  teeth  at  the 
outer  tip  of  each  of  the  two  basal  joints.  The  terminal  joint  of 
this  ramus  is  armed  as  follows:  a  short  simple  spine  at  middle  of 
outer  margin  and  another  at  the  distal  outer  angle;  a  single  and 
long  terminal  seta,  strongly  and  sharply  toothed  externally  and 
plumose  within,  and  four  long  plumose  setae  attached  to  the  inner 
margin. 

The  left  leg  of  the  fifth  pair  in  the  male,  viewed  from  behind,  has 
the  basal  joint  very  large,  broader  than  long,  with  the  inner  inferior 
angle  produced  downwards  as  a  long,  stout,  curved  process  or  arm 
as  long  as  the  two  remaining  joints.  The  second  joint  is  trapezoid- 
al, shortest  within.  The  third  joint  is  about  half  as  wide  at  base 
as  the  first,  is  straight  without,  with  a  sharp,  small  tooth  at  its 
distal  third,  and  bifid  at  tip.  On  the  inner  margin  this  joint  is  at 
first  dilated  a  little,  and  then  deeply  excavated  to  the  narrow  tip, 
to  receive  the  lower  end  of  the  left  leg,  the  lower  two-thirds  of  this 
margin  forming  the  segment  of  a  circle. 

The  right  leg  is  two-jointed,  the  first  joint  twice  as  broad,  enlarg- 
ed at  the  lower  end,  forming  an  auriculate  expansion  at  its  inner 
inferior  angle.  The  second  joint  is  conical  in  outline  and  about 
two-thirds  as  long  as  the  first. 

The  terminal  bristles  of  the  rami  are  very  broad  and  strong  in  the 
female,  the  outer  one  especially  having  an  extraordinary  size  and 
thickness.  There  is  also  at  the  outer  angle  of  each  ramus  a  short, 
stout  spine,  that  on  the  left  ramus  being  infiated  like  the  outer 
bristle.    Length  .065  in. 

The  legs  of  the  fifth  pair  in  the  female  are  three-jointed  and 
similar,  the  basal  joint  short  and  broad,  the  second  two  and  one- 
half  times  as  long  as  wide.  The  leg  terminates  by  four  diverging 
teeth,  preceded  by  two  others,  one  on  each  sidcr 

Taken  in  the  towing  net  abundantly  in  October,  1881,  at  Grand 
Traverse  bay;  also  obtained  rarely  by  Mr.  B.  W.  Thomas,  from  the 
city  water  of  Chicago." 

Occurring  in  Minnesota,  probably  in  lake  Superior. 
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Sp.  2.    Epischura  fluviatilis,  Herrick. 

(Plate  Q.    Figs.  14  and  16.) 

Similar  to  the  above  but  smaller  (.04  in.)  The  females  are  very 
similar,  though  the  fifth  feet  are  more  elongate  and  differently 
spined.  The  abdomen  is  perfectly  straight  and  the  three  caudal 
setae  are  of  nearly  equal  size.  The  claw  is  armed  with  eight  teeth, 
all  but  the  first  of  which  are  emarginate.  The  abdomen  of  the 
male  is  straight,  but  has  a  strong  process  on  the  left  side  which 
bears  a  movable  claw  laterally  and  a  small  second  segment  which 
terminates  in  two  small  spines.  The  fifth  foot  of  the  male  is 
peculiar;  the  inner  ramus  (or  the  left  foot)  lamelliform,  one-jointed, 
with  two  opposable  claws;  the  right  branch  is  simple  and  3-jointed, 
in  form  like  that  of  the  female.  Here  we  have  the  most  marked 
difference  between  the  two  species.  Found  .in  Mulberry  creek, 
Cullman  county,  Alabama.  Although  a  considerable  number  were 
examined  no  oviferous  females  were  found,  while  the  males  contain- 
ed the  spermatophores  and  can  hardly  be  thought  immature,  and, 
as  it  is  in  the  male  that  the  most  marked  differences  appear,  tbe 
two  species  seem  certainly  distinct. 

m. — Genus  Temora,  Baird. 

(Plate  H.    Figs.  8—16.) 

This  genus  contains  several  marine  forms  and  two  which  are 
found  also  in  streams  opening  into  the  sea.  The  species  seem  to 
be  as  follows:  T.  velox^  Lilljeborg,  T.  longicornis,  Mueller,  (—T. 
fimnarchia^  Baird,  =Dia2)fomus  longicaudatuSy  Lubbock),  T, 
armata^  Glaus,  T,  inermis,  Boeck,  and  T.  affinis^  Poppe.  T. 
clausii,  Hoeck,  is  said  by  Poppe  to  be  certainly  identical  with  T. 
velox.  Hoeok's  figures  are  incomparably  better  than  any  of  the 
preceding,  but  he  seems  to  have  been  misled  by  errors  in  Lilljeborg. 
The  species  described  by  me  before  the  Academy  of  Sciences  of 
Minnesota  (but  still  unpublished)  as  T.  gracilis,  from  the  brackish 
waters  bordering  the  gulf  of  Mexico,  agrees  very  closely  with  T. 
affinis,  Poppe.  (Abhandlungen  v.  naturw,  Vereine  z.  Bremen, 
1880,  p.  55.)  This  name  must  therefore  take  precedence.  This 
species  has  been  found  in  the  Rhine  and  rivers  flowing  into  the 
gulf  of  Mexico,  as  well  as  in  the  marine  or  brackish  waters  into 
which  these  rivers  flow.  The  occurrence  of  the  genus  in  American 
fresh  waters,  justifies  its  mention  here. 


134  TWELFTH   ANKUAL  REPORT. 

IV.— Genus  Ospbranticum,  Forbes. 

(=Potamoichetor,  Herrick.) 

First  reported  as  Potamoichetor  before  the  Minnesota  Academy 
of  Sciences  in  1879,  but  owing  to  a  disastrous  fire,  publication  was 
prevented.  Priority  probably  belongs  to  Forbes'  name,  since, 
although  first  printed  in  the  tenth  annual  of  this  survey,  the  edition 
was  not  distributed  til]  after  the  August  issue  of  the  American 
Naturalist  of  1882,  containing  the  descripjiion  above  alluded  to. 
Forbes  says  this  genus  has  antennae  23-jointed;  all  the  specimens  we 
have  gathered  from  Minnesota  to  Alabama  had  24-jointed  anten- 
nae.   The  original  description  of  ''Potamoichetor"  is  appended. 

"Cephalothorax  six-jointed,  distal  segments  evident;  abdomen, 
in  the  male,  five-jointed,  in  the  female  four-jointed;  antennse 
twenty-four-jointed,  the  right  geniculated  as  in  Centropages 
(=Ichthyophorbia);  first  pair  of  feet  with  the  rami  both  three- 
jointed,  like  the  following;  feet  of  the  fifth  pair,  in  the  female,  like 
the  preceding,  but  with  a  spine  of  the  joint  preceding  the  terminal 
one  enlarged  and  divaricated  somewhat  as  in  Centropages;  in  the 
male,  the  right  with  a  two-jointed  outer  ramus,  the  terminal  joint 
of  which  is  spined  and  bears  near  its  base  a  blunt  expansion  of  its 
inner  margin;  outer  ramus  of  left  foot  three-jointed,  armed  with 
unequal  spines;  inner  branches  smaller,  similar,  three-jointed;  the 
terminal  joint  bearing  curved  spines;  ovary  and  testes  as  in  Diap- 
tomus,  with  which  the  mouth  parts  agree  in  the  main;  eyes  me- 
dian, confluent." 

Our  own  experience  is  that  the  single  species  of  this  genus 
prefers  estuaries  of  running  water.  Forbes,  however,  has  taken  it 
from  swamps  and  wayside  pools. 

Sp.  1.    Osplirauticiiiu  labronectuii),  Forbes. 

(Plate  Q2.    Figs.  1—8  and  13—14.) 
Potamoichet/)r  fMco»u8t  herbick,  Gycloplda*  of  Minnesota,  etc.,  p.  224. 

"  Rather  slender,  and  in  size,  as  well  as  general  appearance,  re- 
sembling the  smaller  forms  ofDiaptomus;  antennae  rather  stout, 
reaching  but  little  beyond  the  feet,  appendaged  as  in  Diaptomusi 
in  the  male  strongly  geniculated,  but  somewhat  variously  so;  the 
six  joints  preceding  the  terminal  four  are  thickened;  those  preced- 
ing the  joint  or  hinge  are  arcuate  on  the  distal  margins;  the  secondary 
antenna?  are  about  as  in  Diaptomus;  mandibular  palp  two-branched, 
the  outer  three-jointed,  the  inner  two-jointed;  the  terminal  joint  of 
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the  shorter  branch  bearing  seven  setae,  of  the  other  four,  the  proxi- 
mal joint  of  the  former  with  three  stout  spines;  the  maxillae  nearly 
like  Diaptomus;  the  processes  have  respectively  the  following 
numbers  of  setae:  the  basal  plate  eight,  the  small  processes  at  base 
of  posterior  branchial  appendage  one,  the  appendage  itself  twelve, 
terminal  portion  three  groups,  first  containing  nine,  the  second 
three,  and  the  third  four  or  five,  the  upper  of  the  anterior  processes 
two,  and  the  lower  three;  fifth  feet  nearly  like  the  others  in  size; 
the  right  in  the  male  having  the  outer  branch  but  two-jointed  by 
the  coalescence  of  the  two  outer  to  form  an  arcuate  and  deformed 
appendage,  armed  at  the  end  with  three  stout  equal  spines;  corres- 
ponding branch  of  left  foot  three-jointed;  the  terminal  joint  bearing 
three  unequal  spines,  each  of  the  preceding  joints  only  one;  inner 
branches  similar,  three-jointed;  terminal  joint  being  short  and  armed 
with  three  short  lanceolate  set^e  and  three  longer  ones,  two  of  which 
are  curved  so  as  to  be  slightly  prehensile;  fifth  foot  of  female  with 
both  rami  three-jointed;  inner  ramus  much  smaller;  antepenult 
segment  of  the  outer  ramus  extending  into  a  large  lanceolate  pro- 
cess; ova-sac  long-ellipsoidal  or  spherical,  reaching  nearly  to  the  end 
of  the  caudal  setae." 

V. — Genus  Diaptomus,  Westwood. 

The  most  widely  distributed  and  well-known  of  fresh  water  Cala- 
nidae,  inhabiting  in  various  species  the  smallest  as  well  as  the  largest 
bodies  of  standmg  or  sluggishly-flowing  fresh  water.  Apparently 
a  recently  formed  group  whose  nearest  known  ally  is  the  curious 
Pseudo-diaptomus,  found  in  the  gulf  of  Mexico.  The  animals  of 
this  genus  are  apparently  very  susceptible  to  the  influences  of  the 
environment,  and  are  consequently  extremely  variable  not  only  in 
color  but  in  minor  structural  points.  In  America  there  is  a  curious 
fact,  which  is  susceptible  of  different  explanations,  one  of  which 
was  given  in  the  American  Naturalist  at  various  times  during  the 
year  past.  The  species  or  varieties  fall  in  pairs,  one  of  which  is 
smaller  and  less  highly  differentiated,  while  the  other  is  greatly  en- 
larged and  has  the  peculiarities  emphasized.  These  sets  occur  in 
open  and  shallow  water  respectively.  The  large  varieties  are,  as 
the  rule,  re9tricted  to  such  shallow  weedy  pools  as  dry  up  during 
summer  and  freeze  solid  in  winter.  The  forms  intermingle  slightly, 
but  there  are  seasonal  differences  of  greater  or  less  extent. 

The  body  is  composed  of  an  elongated  thorax,  with  which  the 
head  is  united,  forming  a  six-jointed  cephalothorax.     The  abdomen 
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is  five-jointed,  though  in  the  female  these  joints  are  so  united  as  to 
cause  the  abdomen  to  appear  three-jointed*  The  antennae  are 
twenty-five-jointed,  and  the  risht  male  limb  is  modified  by  a  coal- 
escing  of  some  of  the  terminal  joints,  a  thickening  of  others  and 
the  development  of  certain  spines,  hooks,  and  knife-like  ridges  to 
form  a  prehensile  organ.  The  first  pair  of  feet  has  two- join  ted 
inner  rami.  The  remainder  have  both  rami  three-jointed,  save  the 
last.  This  fifth  foot  is  differently  formed  in  the  sexes,  the  inner 
branch  of  the  fifth  foot  beinc:  one  or  two-jointed.  Terminal  joint  of 
the  outer  ramus  of  this  limb  in  the  female  very  small  or  apparently 
absent,  second  joint  produced  to  form  a  stout  curved  claw.  The  left 
foot  is  reduced  in  the  male,  serving,  in  some  species,  to  affix  the  sper- 
matophore  to  the  body  of  the  female,  while  the  abdomen  is  held  by 
the  right  foot.  The  last  segment  of  the  thorax  has  one  or  two  sharp 
spines  below.  The  spermatophore,  or  sperm  case,  is  a  long  tube 
with  coagulating  expansive  lining,  which  forces  out  its  contents  on 
exposure  to  the  water.    The  colors  are  frequently  brilliant. 

Three  or  four  species  of  this  genus  are  known  in  Europe,  the 
first  being  Diaptomus  castor  which  seems  universally  distributed. 
It  can  hardly  be  doubted  that  the  six  forms  mentioned  below  belong 
among  the  varieties  of  this  species;  yet  these  forms  can  be  disting- 
uished very  well,  and  are  deserving  of  distinct  names.  Two  other 
forms  are  nearest  D.  gracilis  of  Sars,  but  sufficiently  distinct.  These 
stand  related  as  do  the  pairs  of  the  other  section,  and  can  not  be 
readily  distinguished. 

The  following  is  the  most  convenient  arrangement  of  the  genus 
I  have  been  able  to  devise. 

Key  TO  THE  Genus  Diaptomus. 

I.   Form  robust;  right  antenna  of  the  male   with  a  hook,   much 
swollen  anterior  to  the  geniculating  joint. 

A.    Head  not  gjeatly  dilated . 
*  Last  segment  of  thorax  prolonged  into  a  sharp-spined  angle  or  tooth. 
t  With  but  one  tooth  (?). 

1.  D.  eattor^  Jurine. 
n  With  two  teeth. 

t  Length  under  3  mm. 

S  Inner  rami  of  fifth  feet  in  the  female  1 -jointed . 

2.  D.  §anguinetu,  Forbes. 
4.    D.  armatu8t  Herrick. 

ii  Inner  rami  2- Jointed. 

3.  D.  minnetonka,  Herrick. 
XX  Length  over  8  mm. 
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5.  D.  ttagnaliSt  Forbes. 

**  Last  segment  of  the  thorax  more  or  less  united  with  the  previous  one,  bearing  very 
small  spines. 

6.  D.  lonfficomiSt  Herrick. 

(a)  Length  under  2  mm. 
vor.  leptopus,  Forbes. 

(b)  Length  over  2  mm. 
tar,  HtnUiSt  Herrick. 

B.    Head  enlarged. 

7.  D.  laiieepa,  Sars. 

II.  Form  slender,  elongate;  head  divided  into  two  portions;  antennae 
long,  slightly  altered  in  the  male. 

A.  Antenna  of  male  with  a  hook. 

8.  D.  gracilUt  Sars. 

B.  Antenna  of  ma^e  without  a  hook. 

9.  D.  paUidus,  Herrick. 

(a)  Antennse  much  longer  than  the  body,  inner  rami  of  fifth  pair  of  feet  in  the  male 
1 -jointed. 

var.  pallidtts,  Herrick. 

(b)  Antennie  little  longer  than  the  body,  inner  ramus  of  fifth  feet  bi-articulate. 
var.  ticUis,  Forbes. 


Sp.  1.    Diaptonius  castor,  Jurine.     [Sara.] 

'^Corporis  forma  sat  robusta.  Cephalothorax  in  femina  postioe  parum  antice  vero  magis 
attenuatus,  angulis  laminarum  segmenti  ultimi  obtusis.  Segmentum  1-mum  abdominale 
absque  mucrone  laterali.  Rami  caudales  breviasimi  segmento  antecedente  viz  longiores 
setis  orassis  et  brevibus.  Antennse  l*mi  paris  mediocris  longitudinis  refiexee  segmentum 
^-tium  abdominale  vix  superantes,  animali  natante  leviter  arcuatie  adque  latera  vergentes  ; 
artieulus  ultimus  [?]  antennae  dextrse  nuiris  in  hamulum  exiens  acuminatum.  Ramus  an- 
tennarum  2-di  paris  exterior  interiore  parum  modo  longior,  articulo  ultimo  quam  antece- 
dentibus  5  junctis  breviore.  Artieulus  ultimus  pedum  5-ti  paris  in  femina  perrudimentaris 
tuberculum  solum  minimum  aculeo  uno  parvo  instructum  formans ;  unguis  intus  curvatus 
maximus  valid  usque  ;  appendix  interna  indistincte  bi-articulata  longitudinem  articuli  8-ti<- 
superans :  unguis  terminalis  pedis  dextri  maris  longissimus  leviterque  arcuatus.  Saccus 
oviferus  parva  et  multa  continet  ova  colore  castaneo.  Color  animalis  variat  ex  fulvo,  cie- 
ruleo  vel  rubro.    Longit.  fern,  interdum  fere  3  nmi.    Habitat  in  aquis  stagnantibus.** 

The  description  quoted  above  from  Sars  does  not  agree  with 
Clans'  or  Brady's  account  of  the  same  species.  From  what  Brady 
says  of  the  English  Diaptomi  one  would  conclude  that  the  same 
variations  occur  there  as  here.  D.  westwoodii,  which  he  unites 
with  D.  castor,  is  certainly  as  different  from  that  species  as  our  D. 
stagnalis  is  from  D.  sanguineus.  An  actual  comparison  of  specimens 
will  be  necessary  to  clearly  define  the  relation  of  the  American  and 
European  species. 
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Sp.  2.    Diaptomus  sangruineus,  Forbes. 

(Plate  Q,    Fig.  12.) 

A  species  found  with  us  in  stagnating  pools  in  early  spring, 
frequently  following  D.  stagnalis  and  giving  place  to  D.  leptopus. 
It  prefers  pools  less  foul  than  those  affected  by  the  latter,  though 
not  rarely  found  with  it  temporarily.  The  species  is  quite  variable, 
and  the  variations  are  in  directions  suggestive  of  other  species. 
Measurements  taken  of  specimens  from  a  gathering  from  two 
pools,  one  being  more  stagnant  than  the  other,  showed  the  follow- 
ing results: — males  from  the  less  stagnant  1.7  mm.;  males  from  the 
other  pool  2.0  mm.;  a  difference  of  0.3  mm.  (Males  of  D.  stagnalis 
from  the  latter  gathering  measured  3.4  mm.,  while  the  females  of 
that  species  vary  between  3.8 — 3.9  ram.)^  Females  measure  about 
1.8  mm.  on  an  average^  of  which  1.3  mm.  is  the  length  of  the  thorax. 
Such  individuals  have  antennae  1.7  mm.  long.  The  greatest  width 
is  anterior  to  the  middle,  being  about  0.5  mm. 

This  species  differs  from  D.  stagnalis  of  which,  in  most  respects, 

is  a  miniature,  by  the  long  antennae,  short  abdomen  and 
peculiar  armature  of  the  fifth  feet. 

In  the  female  the  fifth  foot  is  about  0.5  mm.  long,  and  the  outer 
ramus  has  two  small  spines  on  the  terminal  joint,  while  the  seg- 
ment before  the  last  has  a  powerful  toothed  claw.  The  inner  ramus 
is  not  evidently  two-jointed.  The  first  abdominal  segment  is 
spurred  on  either  side.  The  last  thoracic  segment  extends  into  a 
strong  angle  which  bears  a  heavy  spine  terminally,  and  a  smaller 
spine  dorsally.  On  the  dorsal  median  line  is  a  protuberance  or 
"hump"  on  this  segment.  In  the  male  the  outer  ramus  of  the  right 
foot  of  fifth  pair  is  long,  and  terminates  in  a  powerful  curved, 
toothed  claw.  The  inner  ramus  is  small  and  narrowed  toward  the 
end;  on  the  outside  of  the  segment  from  which  it  springs  is  a  blunt 
spine,  which  is  nearly  as  large  as  the  ramus  itself, .  and  has  been 
mistaken  for  it.  The  left  foot  is  very  fleshy  and  its  inner  ramus 
very  rudimentary.  The  color  is  brilliant  red  or  purple  but  variable. 
Found  in  the  southern  states  in  autumn.   . 

Sp.  3.    Diaptomus  minnetoiika,  (Sp.  n.) 
(Plate  Q.     Fififs.  8—10.) 

A  small  species,  smaller  than  either  D.  longicornis  or  D.  sangui- 
neus, was  gathered  in  a  pool  bordering  lake  Minnetonka,  which 
contained  also  D.  longicornis.     It  unites  the  chara3teristics  of  both 


STATE  GEOLOGIST.  139 

species.  The  autennse  reach  beyond  the  stylets,  the  color  is  dark, 
the  marg^ins  of  the  last  segment  of  the  thorax  is  rather  strongly 
spined^  very  much  as  in  D.  sanguineus.  The  fifth  feet  of  the  female 
resemble  very  much  those  of  D.  leptopus,  but  the  first  segment  of 
the  abdomen  has  a  strong  spine.  The  fifth  foot  of  male  resembles 
that  of  D.  sanguineus  more  than  that  of  leptopus.  This  species 
was  seen  but  once,  and  no  measurements  can  be  given  save  that  of 
the  male  which  was  1.4  mm. 

Sp«  4.    Diaptomus  armatiiSy  Herrick. 

Is  founded  upon  an  imperfectly  known  form  in  which  the  an- 
tennae do  not  reach  the  end  of  the  abdomen;  the  thickened  part  of 
the  male  antennae  short;  the  antenna  armed  as  in  D.  sanguineus; 
the  terminal  claw  of  the  fifth  foot  of  the  male  with  a  tooth  near 
the  base;  the  claw  being  nearly  as  long  as  the  ramus. 

Sp.  5.    Diaptomus  stagnalis,  Forbes. 

(Plate  Q.    Fifirs.  11  and  13.) 
D.  giganteua,  hbbbick. 

The  largest  species  of  the  genus  and,  not  improbably,  too  close 
to  D.  westwoodii,  Lubbock.  The  general  characters  are  like  those 
of  D.  sanguineus,  but  the  form  is  much  more  robust  and  the  anten- 
nae only  moderately  exceed  the  thorax.  The  proportions  may  be 
gathered  from  the  measurements  given,  In  the  female  the  length 
of  thorax  is  2.5  mm.;  abdomen  1.2  mm.;  antennae  2.3  mm.;  stylets 
0.1  mm.  The  caudal  stylets  are  as  broad  as  long,  or  nearly  so.  The 
last  thoracic  segment  extends  into  an  irregular  process  0.1  mm. 
long,  bearing  a  spine  dorsally.  The  first  abdominal  segment  is 
spurred  on  either  side.  The  fifth  feet  in  the  female  have  two-jointed 
inner  rami.  The  tftrminal  segment  of  the  outer  ramus  is  more  than 
ordinarily  distinct,  while  the  claw  is  biserrate.  The  right  foot  of 
the  fifth  pair  in  the  male  is  very  long,  its  claw  being  strongly  tooth- 
ed. On  the  inside  of  the  second  joint  from  the  base  is  a  disc-like  ap- 
pendage peculiar  to  this  species.  The  left  foot  is  short.  The  longer 
ramus  is  three-jointed,  but  the  terminal  joint  is  a  mere  curved  spine, 
opposing  a  spine  from  the  penultimate  segment,  which  is  covered 
with  minute  spines  or  teeth.  The  basal  joint  of  the  ramus  has  a  brist- 
ly protuberance  distally.  The  inner  ramus  is  marked  with  oblique 
ridges.  The  right  antenna  has  a  powerful  hooked  spine  on  the 
antepenult  segment,  the  two  segments  beyond  which  coalesce  in 
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maturity  as  in  the  other  related  species.  For  measurements  see 
above.  Color  deep  opaque  red  or  purple.  Appearing  in  early  spring 
as  soon  as  the  ice  is  melted  from  the  pools  which  it  inhabits.  In 
the  south  it  occurs  in  autumn.  The  name  above  given  seems  to 
have  the  priority,  although  this  species  was  figured  and  described 
at  about  the  same  time  m  the  annual  of  this  survey. 

Sp.  6.    I>iaptomus  longicomls,  Berrick 

This  name  was  applied  somewhat  loosely,  the  description  given 
being  incomplete,  but  re-examination  of  types  shows  it  to  belong 
unquestionably  to  the  form  since  described  as  D,  leptopxis.  In  our 
state  we  have  found  another  variety,  in  general,  almost  identical 
with  the  type  specimens,  but  nearly  twice  as  large.  It  is  now 
proposed  to  extend  the  sicrnificaDce  of  this  name  so  as  to  include 
both  varieties,  which  will  undoubtedly  be  found  connected  by 
intermediate  forms,  thus  retaining  the  name  given  by  Forbes  for 
the  variety  to  which  it  in  particular  applies. 

(a)  var.  leptopiis,  Forbes. 

This  species  is  the  commonest  member  of  the  genus  in  small 
lakes  and  clear  pools*  It  is  tolerably  constant  in  coloration,  but 
varies  somewhat  in  size.  The  original  description  is  insufficient  to 
identify  the  species  definitely,  but  taken  in  connection  with  the 
figure  and  the  measurement,  could  hardly  be  refered  to  either  of 
the  other  American  forms.  This  species  is  characterized  by  the 
very  compact  thorax,  the  margin  of  the  last  segment  of  which  has 
two  very  minute  spines;  and  by  the  form  of  the  fifth  feet.  The 
antennae  reach  nearly  to  the  end  of  the  caudal  setae,  while  in  the 
next  they  fall  short  of  the  length  of  the  stylets.  The  outer  spines 
of  the  swimming  feet  are  denticulate  on  the  outer  margin  and  setose 
within.  The  fifth  feet  of  the  female  are  compact,  the  inner  ramus 
is  more  or  less  obviously  two- jointed;  the  third  joint  of  the  outer 
ramus  is  almost  obsolete  and  has  two  short  spines;  the  claw  of 
second  joint  is  strongly  denticulate.  The  male  fifth  foot  has  a 
rather  long  inner  ramus  which  is  very  imperfectly  two-jointed;  the 
left  foot  is  rather  long;  the  claw  of  the  right  foot  is  armed  with 
crenulate  teeth.  Length  1.5 — 1.7  mm.,  without  setae.  The  body, 
which  is  broadest  anterior  to  the  middle,  is  bluish;  the  tips  of  the 
antennae  are  deep  purple.  The  eggs  are  not  as  numerous  as  in  the 
next. 
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(b)  var.  siiuilis,  (Var.  n.) 
(Plate  Q,    Figs.  5— 7.) 

This  form  is  twice  as  large  as  D.  leptopus,  but  otherwise  scarcely 
distiDgaishable.  It  occurs  in  autumn  (and  spring?)  in  shallow 
pools,  which  can  but  be  frozen  solid.  The  following  differences 
are  the  only  points  yet  noticed.  Females  of  both  of  the  species 
were  placed  side  by  side  upon  a  slide  and  examined.  D.  leptopus 
measured  2.4  mm.,  exclusive  of  caudal  setae;  the  antennae  reached 
hardly  to  the  base  of  the  stylets;  the  eggs  measured  0.12  mm.,  while 
those  of  D.  longicomis  measured  0.8  mm.;  the  egg-sac  measured 
0.8  mm.,  while  that  of  longicornis  was  0.5  mm.  A  few  other  minute 
differences  were  noticed,  but  the  general  form  and  color  was  iden- 
tical. The  peculiar  doubling  of  the  edge  of  the  last  segment  is 
characteristic  of  these  two  forms;  each  has  a  small  spine  on  either 
side  of  the  abdomen.  The  base  of  the  inner  ramus  of  left  foot  of 
fifth  pair  of  the  male  has  a  double  series  of  spines. 

Sp.  7.    Diaptomus  laticeps,  Sars. 

"Cepbalothorax  autice  dilatatus.  latidudlne  maxima  Id  parte  antlca  capitis  sita, 
postice  sensim  atteDuatus,  sexmeDto  ultimo  feminae  ad  latera  parum  extante  angulis 
iaterallbiis  acuminatis.  SegmeDtuni  l-mum  abdominaie  feminae  aatice  latum  mucrone 
brevi  laterali  armatum,  postice  seusim  atteuuatum.  Rami  caudales  sat  magni  seg- 
menta  anteceutia  2  Juncta  longitudiue  sequautes  sells  brevisMmis  et  robustis  instraeti . 
Antennae  1-mi  paris  feminae  longltudinem  corporis  aequantes,  anlmall  natante  rectae  et 
quam  in  D.  gracill  adhue  magis  postice  vergeates  ;  articulus  antepenultlmus  antennae 
dextrae  maris  bamulo  armatus.  Ramus  exterior  antennarum  2-di  parts  interiore  molto 
longior  articulo  ultimo  longltudinem  artlculorum  antlcedentium  5  aequante.  Pedum 
5-ti  paris  feminae  articulus  ultimus  parvus,  cyllndricus,  nen  vero  tam  rudimentaris 
quam  in  D.  castore,  aculeo  uno  brevi  aplcall  Instructus ;  appendix  interna  ne  tertiam 
quidem  longltudlnis  articuli  3-ti  partem  aequans  et  uniartlculata  ;  pedis  dextrl  marls 
articulus  3-tlus  extrorsum  aculeo  forti  armatus,  ungue  terminali  valde  flexuoso  et  snb- 
slgmoldes ;  sinister  aculeis  duobus  rectis  termlnatus.  Saccus  ovif erus  sat  multa  contl- 
net  ova.  Color  pleurumque  laete  cseruleus,  interdum  paliidler,  albescens.  Longit. 
feminae  clrclt.  v/t  mm." 

8p.  8.    Diaptomus  gracilis,  Sars. 

"Corpus  quam  in  D.  castore  gracilius,  cephalothorace  et  antlce  et  postice  attenuate, 
latitudine  maxima  in  medio  slta.  Angull  iaminarum  segment!  ultimi  thoracails  femi- 
nae in  mucrones  teuues  et  acumlnatos  productl,  et  mucrone  simill  sat  magno  segmen- 
turn  l-mum  abdomlnale  utrlnque  armatus  est.  Rami  abdominales  breves  setis  in  fe- 
mlna  valde  divergentibus.  Antennae  1-ml  paris  feminae  perlongae  et  tennes,  longltudi- 
nem totius  anlmalis  longe  superantes.  anlmall  natantl  rectae  et  aliquantum  postice  ver- 
gentes ;  articulus  antepenultlmus  antennae  dextrae  maris  liamulo  longior.  articulo  ultimo 
rami  dimldium  longltudinem  ^quante.  Pedum  Mi  paris  feminae  articulus  ultimus  di- 
stlnctus,  quadratus  aouleis  duobus  apicallbus  quorum  interior  aplcem  fere  unguis  arti- 
culi pennltiml  attingit  instructus ;  appendix  interna  articulo  3-tio  brevior ;  unguis  ter- 
minalis  pedis  dextrl  marls  aplcem  versus  valde  curvatus.  Saccus  ovlferus  semper  ova 
con tlnet  paucissima  et  magna  regularlterque  distrlbuta.   Animal  pleurumque  pelluel- 
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dam  colore  albido,  InterdBm  Tero  faela  titmsTersa  lata  coloris  fasci  saturati  in  medio 
cephalothorace  oniatom.   Longit.  femlnse  parum  supra  1  mm." 

The  two  forms  following  are  sufficienUy  distinct  fro:ii  the  above 
and  form  a  closer  link  with  the  marine  Oalanidse.  It  is  doubtful  if 
any  absolute  line  of  demarkation  exists  between  these  varieties, 
although  they  are  here  distinguished. 


Sp*  O.    Dlaptomus  pallidns,  Herrick. 
(  Plate  Q.    Fig.  17.) 

Length  1.20  mm.;  length  of  antennae  1.35  mm.  Colorless.  Head 
separated  by  a  suture  into  two  parts;  form  very  slender.  Autennse 
with  elongated  setae,  which  are  very  plumose.  The  right  male  an- 
tenna has  no  hook.  The  inner  rami  of  the  fifth  feet  are  one-jointed 
in  both  sexes.  Left  foot  of  the  fifth  pair  of  the  male  of  peculiar 
form  (see  plate  Q,  fig.  17,  for  an  extreme  instance).  Entire  Missis- 
sippi valley. 

var.  sicilis,  Forbes. 

(Plate  Q.    Fig.  18.J 

Like  the  above,  but  larger.  Length  1.45  mm.  Length  of  an- 
tennae 1.5  mm.  Inner  ramus  of  male  feet  of  fifth  pair  two-jointed, 
those  of  the  female  one-jointed.  The  form  of  feet  varies  a  little 
firom  the  above.  This  species  has  been  but  once  encountered  in 
Minnesota,  the  previous  species  occurring  abundantly  in  our  larger 
lakes. 

D.  kentuckyensts.  Chambers,  is  referable  to  one  of  the  above  species,  probably  D. 
longicomis. 

For  a  full  accouDt  of  synonymy  see  Rehberg,  Beitrag  z.  Keniud,fretteh.  SuMswnsaer 
Copepoden,  p.  552. 

VI. — Gekus  LimnooalAlKUS,  Sars. 

Cephalothorax  6-jointed,  slender;  abdomen  in  the  female  3- 
jointed,  in  the  male  5-jointed.  Antennae  shorter  than  the  body, 
25-jointed.  Caudal  stylets  long.  Feet  of  the  four  anterior  pairs 
with  both  rami  3-jointed;  external  ramus  of  the  fifth  foot  in  the 
female  3-jointed,  second  joint  produced  into  a  spine  ;  inner  rami 
3-jointed  in  both  sexes  and  like  those  of  the  previous  pairs;  external 
rami  2-jointed  in  the  male,  the  right  and  left  dissimilar. 
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Sp.  1.    Lintnocalanus  macriiruSy  Sars. 

A  species  similar  to  L.  macrurus  has  been  found  in  lake  Michigan, 
and  probably  occurs  also  in  this  state  in  lake  Superior.  We  can 
do  no  better  than  quote  Sars^  description. 

"Corpus  gracile  et  angustatum.  Gephalothorax  supra  visas  elongato  ovatos,  latitu- 
dlne  maxima  in  medio  sita  antice  et  postice  asciualiter  atteauatus.  Caput  annulum 
UDieum  praebeos,  a  latere  visum  parte  antica  altiore  et  convexa  siuu  distlncto  a  poster- 
iore  disjuncta,  margine  antlco  oblique  desoendeDte.  Segmeotum  ultimum  thoracis  par- 
vum  neque  ad  latera  extaus  in  femiaa  et  mare  simile.  Abdomen  sub-cylindricum  thor- 
ace  longius.  Kami  caudales  valde  elongati  et  angustati  tertium  longltudinis  abdominis 
partem  superantes.  supra  <^t  ad  latera  spiuulls  vel  pills  brevibus  obsiti,  ialus  clliati. 
setis  5  majoribus  uniarticulatis  et  ciliatis,  quarum  2-da  ab  interiore  numerata  omnium 
longlssima  ceterseiiue  extus  graduatim  longitundine  decresceRtes,  exteriore  ceteris 
minore  absque  apice  sat  remota ;  seta  adest  praeterea  alia  intus  adflxa  ut  in  generibus 
antecedentibus  tenuissima  et  simplex.  Frons  a  latere  visa  obtuse  acuminata  appendic- 
ibus  tentaculiformibusduabus  perbrevibnslnstructa.  Antennae  1 -mi  paris  reflexae  seg- 
mentum  penultimura  abdominis  minime  attingentes,  articulo  ultimo  sells  0,  quarum 
posteriores  2  longlssima;,  instructo,  artlculls  antecedentibus  3  setae  simlli  postice  ver- 
gente  praedltis ;  dextra  maris  articulatione  inter  articulum  18-mum  et  19-mum  geniculans. 
Antennarum  2-dl  paris  ramus  exterior  interiore  et  longlor  et  latlor,  7-articulatus,  arti- 
culo 2-do  omnium  maximo,  sequentibus  4  miuimU  Junctis  articulo  ultimo  brevioribus 
setisque  longlssfmlsinstructls.  Mandlbulae  ad  extreraitatem  inferiorem  in  dentes  ex- 
euntes  9,  quorum  exteriores  2  ceteris  majores,  Interlores  2  tenues  et  setlferes  sunt ;  pal- 
pus longus  et  angustatus  3-artlculatus,  artlculls  ultimls  2  brevlssimis,  ramo  exteriore, 
vel  appendice  branchiate,  parvo.  Maxillas  1-mi  paris  eadem  fere  structura  ac  in  Diap- 
tomo.  Maxillae  2-di  parls  validlssimae  8-arllcuIataB.  artlculls  ultimls  5  in  ungues  exeun- 
tibus  longissimos  et  fortlssimos  margine  altero  sparsim  pilosos,  ad  apicem  falcatum 
vero  nudos  vel  aculels  persubtile  et  dense  obsitos  ;  3-tll  paris  [Maxlllipedes]  valde  elon- 
gatae  et  angustntas  antice  vergentes  artlculls  7  setis  pleurumque  longis  praBdltis  compo- 
sitse.  Pedes  omnes  biramosi  natatorii,  ultimo  pari  in  mare  bi-articu'atus  in  pede  dex- 
tro  et  slnistro  dlsslmllis,  articulo  ultimo  in  illo  brevl  et  robusto  ad  apicem  quasi  trun- 
cato  dentibusque  3  parvis  et  obtusis  armato  intus  vero  in  aculeum  magnum  et  validum 
excurrente,  in  hoc  valde  elongato  extu9  et  ad  apicem  aculeato  intus  vero  nudo.  Oculus 
unicus  propius  marginem  inferiorem  capitis  situs.  Animal  quamquam  pellucid issim us 
et  (ere  oraniuo  byalinum,  facile  tamen  accumulatione  in  thorace  sat  magna  iiquoris 
oleosi  \xie  fulvo-rubide  colorati  se  prodit.    Longit.  circlt.  21^  mm." 


FAMILY  CYCLOPID.E. 

Contains  five  genera,  viz:  Thorellia,  Cyclops^  Oithona^  Lopho- 
phorus  and  Uijclopina;  passing,  by  the  genersk  Misophria  and  Pseu- 
d(hcyclops,  into  the  Calanidce  or  marine  copepods.  The  affinities  of 
these  little  known  genera  need  further  study,  as  they  are  very  in- 
teresting, the  question  being  still  open  in  how  far  the  cyclopoid 
forms  are  altered  by  adaptation  to  saline  habitat,  if  such  an  adapta- 
tion takes  place  at  all. 

Gephalothorax  ovate  and  usually  much  more  robust  than  the 
abdomen;  anterior  antennae  seldom  longer  than  the  cephalothoraz, 
those  of  the  male  alike  on  both  sides  and  modified  for  the  purpose 
of  clasping;  posterior  antennae  unbranched  (i.  e.  palpus  wanting); 
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palps  of  mandibles  and  maxillas  usually  well-developed;  foot-jaws 
mostly  less  developed  than  in  Calanidce;  first  four  pairs  of  feet  as 
in  Calanidce^&tth  pair  rudimentary,  alike  in  both  sexes,  and  usually 
one-  or  two-jointed;  ovisacs  two. 

The  circulatory  system  of  this  family  is  partly  lacunal  and  has 
been  thought  to  be  entirely  so  in  the  genus  Cyclops,  closer  obser- 
vation, however,  shows  that  there  is  something  like  an  imperfect 
central  organ  at  the  point  occupied  by  the  heart  of  higher  Cope- 
pods.  This  was  figured  in  my  previous  report,  plate  V,  fig,  1,  but 
no  mention  wias  made  of  the  discovery.  It  has  since  been  verified. 
The  apparatus  referred  to  is  a  modification  of  that  described  under 
Canthocamptus.  In  the  second  thoracic  segment  there  is  a  set  of 
swaying  membranes  which  constitute  a  valvular  apparatus,  chiefly 
moved  by  the  action  of  the  stomach. 

Genus  Cyclops. 

The  sole  representative  of  the  &:eneraof  theCyclopidas  here  treated 
is  the  best  known  of  the  Copepoda.  Every  one  is  familiar  with  the 
"  common  cyclops,"  but  few  realize  how  many  are  the  species  in- 
cluded under  this  name.  An  attempt  is  here  made  to  enable  the 
student  to  recognize  the  moi*e  obvious  distinctions  upon  which  the 
genus  is  subdivided  and  to  identify  such  of  the  species  as  seem  valid 
and  at  the  same  time  recognizable  without  recondite  study  of  devel- 
opment. Without  attempting  a  complete  elucidation  of  the  syn- 
onymy, which  is  practically  an  impossibility,  a  proximate  classifica- 
tion of  all  the  species  known  to  me  is  attempted.  Thirty  suffici- 
ently well  marked  species  are  enumerated,  and  the  position  of  a 
number  more  is  indicated. 

Anteniise  18-jointed. 

8p.  1.    Cyclops  elougatus,  Glaus. 

This  species,  cited  hitherto,  apparently,  by  but  one  other  author 
than  Claus,  is  distinguished  from  the  C.  pulchellus  group  by  the 
IS-jointed  antennae,  which  are  hardly  longer  than  the  first  thoracic 
segment.  The  caudal  stylets  are  longer  than  the  two  preceeding  ab- 
dominal segments,  and  bear  rather  short  setae.  C  elongatus  lias 
been  found  by  Cragin  near  Cambridge.  That  this  species,  found 
thus  far  by  but  a  single  author  in  Europe,  appears  in  America,  may 
serve  as  a  warning  not  to  decide  too  hastily  from  its  habitat  that  a 
copepod  is  new. 
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Antennae  17-Jointed. 

I. — Fifth  Foot  1-jointed. 

Sp.  2.    Cyclops  ater,  Herrick. 

(Plate  Q».    Figs.  9— 12.) 

This  is  our  most  striking  species  and  loves  the  clearer  flowing 
waters.  The  thorax  is  broadly  oval  and,  usually,  of  a  deep  color* 
Antennae  as  long  as  the  cephalothorax  (12  mm.),  slender,  and 

tapering  toward  the  end;  formula  ^  —  --^  —  w-^v-ww::::^^ • 

last  three  joints  rather  short,  the  last  joint  furnished  with  an 
unserrated  knife-like  ridge  as  i^  C.  tenuico'rnis;  maxillipedes 
rather  large;  fifth  foot  one-jointed,  armed  with  three  «subequal 
spines;  abdomen  rather  short,  last  segment  especially  short; 
stylets  of^moderate  length;  setae  rather  short,  internal  seta  much 
longer  than  the  outer,  lateral  seta  near  the  end  of  the  stylet; 
eggfl  pale.  Color  deep  blue  or  gray.  Length  2.1  mm.  The  young 
can  be  recognized  without  a  glass  by  the  band  of  deep  color  which 
crosses  the  thorax  in  the  middle. 

Collected  near  Minneapolis,  in  ^^  Mud  lake'^  and  Bassett^s  creeks 
This  species  has  been  collected  in  different  parts  of  the  Mississippi 
valley  from  Alabama  to  Minnesota,  but  is  nowhere  very  abundant^ 
being  but  rather  more  so  southwardly. 

n. — Fifth  Foot  2-jointbd. 
A. — First  joint  of  fifth  foot  very  broad, 

Sp*  3.    Cyclops  Tiridis,  Jurine.    (Rehberg.) 

(▼ar.  a.) 
C.  rulgnris,  koch,  FisaiRR,  sabs. 
C.  hrericorniM,  claus,  lub U(X:k,  ujcllbb,  fric,  hobk. 

C.  ViridiS,  CRAGIN. 

(Tar.  b.) 
C.  giga*,  claus,  sars,  fbic,  brady. 
C  ingcns^  hekbick. 

The  American  form  is  usually  somewhat  different  from  the  C» 
gigas,  but  the  stage  prior  to  maturity  is  like  that  figured  by  Brady* 
Observations  made  over  a  considerable  territory  and  for  a  period  of 
several  years  led  me  to  the  conclusion  expressed  by  Rehberg  (Ab- 

1  The  accent  marks  are  used  to  signify  tliat  Joints  represented  by  them  (oountinK 
from  base)  are  either  long—,  short  w  or  medium  ^, 

10 
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handl.  naturwiss.   Vereine  zu  Bremen.    Bd.  vii,  1.  Heft,  p.  62) 
that  C.  gigas  is  but  a  greatly  enlarged  form  of  G.  brevicornis.    See 
also  American  Naturalist,  May,  1883,  p.  499,  where  I  have  expressed 
a  simUar  opinion  regarding  the  American  form. 

A  part  of  the  original  description  of  C.  ingens  is  here  given. 

Thorax  large;  abdomen  rather  slender;  stylets  slender,  with  the 
lateral  seta  well  towards  the  end;  second  and  third  setae  alona  long, 
weakly  pectinate;  last  joint  but  one  of  abdomen  sometimes  toothed 
along  the  distal,  under  margin;  jaws  with  large  teeth;  antennae  very 
short,  not  reaching  to  the  base  of  the  Brstcephalothoracic  segment; 
formula  —  —  >-'  — ::::w  —  ^^--w^ww^wiirx;  fifth  foot  two-jointed,  the 
proximal  joint  very  broad  with  a  strong  spine;  second  joint  cylindri- 
•cal  with  a  long  seta  and  a  very  short  spine  near  the  end;  oper- 
-culum  vulvae  somewhat  heart-shaped;  egg-sacs  oval-elongated,' 
reaching  beyond  the  end  of  abdomen;  length  4  mm.,  including 
stylets  and  setae. 

8p.  4.    Cyclops  leuckartii,  Claus. 

t  C.  croBsua,  fibcheb. 

Is  said  to  be  elongated  and  slender;  the  antennae  are  nearly  as 
long  as  the  first  three  segments.  The  fifth  foot  is  like  the  smaller 
forms  of  the  above,  but  the  second  joint  has  only  one  spine.  The 
proportions  of  the  caudal  setae  are  very  much  as  in  the  above. 

llehberg  denies  that  Sars^  identification  of  this  species  so  briefly 
-described  by  Claus  is  correct;  his  description  is  therefore  copied. 
Sars  refers  also  with  a  query  to  C.  obsoletus,  Eoch. 

"Cepbalothorax  ovatus  antice  sat  attenuatus,  fronte  leviter  truncata,  sef^mento  altl- 
mo  parvo  vlxque  ad  latera  exstarite.  Segmentuni  abdomlnale  1-mum  sub-cylindricum 
Mitice  quam  postice  parumlatiuit.  Kami  caudalisbreviscull  longitudinem  segmentorum 
anteeedentium  duorum  non  attingentes  setis  aplcalibus  sat  longls,  externa  furca 
loDgitudinem  a^quante  dlmidiamque  Internl,  inteniiediarum  interiore  altera  aliquanto 
longiore  longitudinem  abdominis  fere  sequante  ;  seta  marginis  exterioris  ab  apice  sat 
temota.  Antennae  1-ml  parls  i7-artlculat<'e,  longse  et  apicem  versus  attenuatas, 
reflexao  segmentum  4-tum  corporis  fere  attingentes;  2-di  pans  quam  in  speciebus 
ceteris  longlores.  Maxillarum2-dl  parls  niargo  posticus  subtillssime  crennlatus.  Pedes 
6-ti  parts  bi-arUculati,  articulo  ultimo  bisetoso.  Rami  pedum  uatatoriorum  omnes  3-ar- 
ticulati ;  articulus  rami  exterioris  intus  setis  3,  extus  aculeis  2  instructus.  Lamina  par- 
tes basales  pedum  4-tl  parls  conjugens  utrinque  In  processum  acuminatum  exit.  Rami 
interiorls  articulus  ultlmus  insollto  modo  in  longitudinem  exteusus  In  pedibus  4-tl  parts 
aculeis  apicallbns  2  snbaequalibus  armatus.  Sacd  oviferl  rotunda  to-ovatl  ab  abdomlne 
tat  exstantes .    Longit.  pamm  supra  i  mm . " 

Sp.  5.    Cyclops  lacustriSy  San. 
Cephalothorax  sub-ovate,  truncate  in  front.    Abdomen  nearly 
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of  equal  width;  caudal  stylets  longer  thaa  the  last  two  seg- 
ments of  the  abdomeui  terminal;  setae  of  moderate  size,  inner 
three  times  as  long  as  outer,  internal  pair  nearly  equal.  Antennae 
■as  long  as  first  two  segments.  The  inner  ramus  of  fourth  foot  has 
the  exterior  thorn  very  small.  The  second  joint  of  the  fifth  foot  is 
«mall  and  the  external  thorn  very  small.  Length  1.5  mm. 
Not  seen  in  America. 

B. — First  joint  of  fifth  foot  of  moderate  size. 

(a)  Terminal  segment  of  fifth  foot  with  one  long  seta  and  a 
«hort  thorn. 

These  small  species  pass  into  the  above  group  and  constitute  one 
of  the  most  difficult  groups  of  the  genus.  The  distinctions  offered 
•are  very  small  and  specific  variation  considerable. 

Sp.  O.    Cyclops  streiiuuSy  Fischer. 

7  C.  pictus,  KOCH. 

C.  hrevleaudatus,  claub,  lubbock,  hellkr,  f&ic. 

C.  strenuus,  sabs,  bradt. 

Antennas  reaching  about  to  the  end  of  the  third  segment;  caudal 
«tylets  slender,  three  times  as  long  as  the  last  segment;  the  outer  of 
the  caudal  setae  shortest.  The  third  seta  is  over  once  and  one  half 
the  length  of  the  stylet. 

Sp.  7.    Cyclops  lucidulus,  Koch. 

C  Zu«<dulU<t  8AR9. 

C  furcifer,  claus. 
C.  verncUU^  fischxb. 

This  species  is  given  on  the  authority  of  Rehberg.  Claus  con- 
sidered C.  furcifer  a  large  variety  of  the  above  species. 

The  antennae  are  as  long  as  the  first  segment;  the  fifth  foot  is 
peculiar  in  form,  with  the  second  joint  armed  with  a  spine  and  a 
hook;  length  1.3  mm. 

Neither  this  nor  the  previous  species  is  known  in  America.* 

Sp.  8.    Cyclops  robustus,  Sars. 

Antennae  shorter  than  first  segment,  thick.  Body  depressed, 
first  segment  broad  and  rounded  anteriorly,  the  others  spreading; 
caudal  stylets  nearly  parallel,  long;  inner  median  seta  much  the 


^C  palchellQS,  Brady  is  not  C.  pu^ohellus,  Kooh,  and  may  be  tbe  above  speeles. 
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longer,  external  setsB  very  short.  Terminal  joint  of  outer  rami 
with  three  spines  externally  and  four  setse  internally.  Length  1.3- 
mm.  I  know  nothing  of  this  species  save  the  description  of  Sars^ 
a  part  of  which  is  quoted  above. 

Sp.  9.    Cyclops  parous,  Henick. 

(Plate  R.    Fig.  22.) 
CyclopB  parcm,  hbrrick,  Crustacea  of  Minnesota,  p.  229 ;  Plate  VI.,  Figs.  12—16. 

In  form  and  general  appearance  greatly  resembling  Cyclops 
thomasiy  which  it  nearly  equals  in  size.  The  chief  differences  are- 
found  in  the  length  of  the  caudal  stylets  and  antennae  and  in  the 
form  of  the  fifth  foot.  The  antennae  are  shorter  than,  or  about  as 
long  as,  the  first  thoracic  segment.  The  formula  expressing  the- 
length  of  the  joints  corresponds  with  that  for  C.  thomasi.  The 
antennules  are  shortish.  The  labrum  is  rather  narrow,  projecting 
below  into  obtuse  angles,  the  middle  of  the  low^r  face  being  occu- 
pied with  nine  rather  small  teeth.  The  terminal  joint  of  the  larger 
branch  of  the  maxilliped  bears  four  hairs.  The  second  joint  has  a 
moderately  large  dactyl,  the  movable  finger  of  which  is  small  and 
sparsely  spiny,  the  immovable  finger  is  ornamented  by  an  oblique 
series  of  blunt  prominences  and  a  small  seta  at  its  base.  The  first 
pair  of  feet  has  two  terminal  and  two  interior  sets  and  two  exter-r 
nal  spines  on  the  ultimate  joint  of  the  outer  ramus,  while  the  cor- 
responding joint  of  the  inner  ramus  bears  one  inner  seta  and  large 
spine  and  three  outer  setse.  The  fourth  foot  has,  in  the  first  case, 
two  outer  spines,  a  terminal  spine  and  seta  and  three  internal  setae, 
and,  in  the  second,  one  external  seta,  two  subequal  terminal  spines 
and  two  internal  setae.  The  fifth  foot  is  two-jointed,  bearing  on 
the  short  basal  joint  a  moderate  seta  and  on  the  larger  second  joint 
a  considerable  seta  and  a  small  oval  spine  on  its  side.  The  caudal 
stylets  are  short  and  the  lateral  seta  is  near  the  end  (about  1*5). 
The  outer  seta  is  but  three-fourths  the  length  of  the  inner.  The 
inner  of  the  median  setas  is  considerably  longer  than  the  outer. 
The  shape  of  the  operculum  of  the  female  is  very  characteristic,  it 
being  nearly  oval.  The  last  two  joints  of  the  thorax  are  acute. 
The  entire  length  is  about  1.5  mm. 

8p.  10.    Cyolops  brevispinosus.  (Sp.  n.) 

(Plate  S.    FiifB.  7— 11.) 
The  form  for  which  this  name  is  proposed  takes  the  place  of  the 
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above  in  the  larger  lakes.  It  appears  to  be  but  a  modified  condi- 
tion of  the  above  species,  from  which  it  differs  in  its  slender  form 
and  especially  in  the  very  slender  caudal  stylets.  The  outer  caudal 
seta  is  reduced  to  a  short  ciliate  thorn.  The  fourth  foot  is  also 
modified  by  the  great  enlargement  of  the  spines  and  the  reduction 
of  the  setiB.  The  number  of  the  setse  is  the  same,  but  they  are 
-differently  disposed.  The  form  of  the  operculum  vulvae  is  also 
slightly  different. 

(?)   Sp.  11.    Cyclops  uniangulatusy Craffin. 

Cychtpx  unianuiUaUut,  Cbaoin.    A  Contribution  to  the  History  of  Fresh-water  Cope- 

poda.  p.  6. 

Cragin  was  not  conversant  with  the  description  of  C.  parens,  with 
which  his  description  agrees  save  in  one  point.  It  differs  from  C. 
parens  in  having  three  inner  setae  on  the  terminal  joint  of  the  outer 
ramus  of  the  first  foot.  It  would  be  oflScious  to  suggest  a  possible 
oversight  here,  but  C.  parens  has  only  two  in  type  specimens 
"(though  in  all  this  group  the  corresponding  ramus  of  the  second 
foot  has  three  setae),  so  that  at  present  the  two  must  be  kept  dis- 
tinct. 

Sp.  12.    Cyclops  scutifer,  Sars. 

m 

Not  having  identified  this  and  the  following  species  it  will  be 
best  to  quote  the  descriptions. 

C.  strenuo  afflnls.  Cephalothorax  sat  elong atus,  segmentis  ultimis  duo^us  In  femlna 
ad  latere  valde  promlneiitibus  inque  processes  exeuntlbus  lamlnares  et  hyalines  utrln- 
•que  inter  se  contiKuos,  quare  thoracis  pars  posterior  tamquam  clypeo  fornlcato  quad- 
rangulari  obtecta  esse  videtur.  Segmentum  i-mum  abdominale  ad  basin  yalde  dilata- 
turn  latitudine  quam  ad  marglnem  posteriorem  duplo  majore.  Rami  caudales  segmen- 
tesAntecedentlbusduobus  junctls  parum  longlores.  introrsum  ciliatl,  setis  aplcalibus 
brevl&^lmis.  intermedlanim  interiore  ceteris  multo  longiore.  Antennae  1-mi  paris  17* 
aiticulat?c,  reflexae  segmentum  2-dum  corporis  superautes  setis  plurumque  longls  obsi- 
•tiv.  Pedum  structura  eidem  in  G.  strenuo  similis.  Articulus  scilicet  ulUmus  rami  exter- 
iorls  pedum  natatoriorum  sells  5  instructus  in  paribus  anteriorlbus  dnobus  3,  in  sequen- 
tibus  duobus  2  modo  aculeis  marglnis  exteriorlls  armatus ;  acnleorum  apicalium 
rami  interiores  pedum  4-ti  paris  exterior  brevis  et  rudlmentarls.  Pedum  6<tl  paris  arti- 
culus ultlmus  sat  magnus  artlcnlo  basal!  parum  minor  extrorsum  sparslm  pilosus  in* 
trorsum  acaleo  armatus  cillato  setaque  longa  terminall.  Sacd  oviferi  parvi  globost 
abdomen  magna  ex  parte  obtegentes.    Longlt.  circlt.  V/^  mm. 


Sp.  13.    Cyclops  abyssorum,  Sars. 

C.  strenuo  et  scutifero  sat  af&uls.  Ceplialothorax  ovatus  antlce  obtuse  truncatus,  seg- 
mentis parum  ad  latera  extantibus.  Kami  caudales  long!  et  tenues  satisque  dlvergen- 
ies,  longitudlnem  segmentorum  antecedentlum  3  superantes,  setis  aplcalibus  l«ngiorlbiii 
Intermediarum  interiore  duplam  longitudlnem  furcae  superante.  exteriore  quam  iUft 
parum  breviore.  Antennae  l-ml  paris  i7-articulatse  longie  et  fere  rectae  dtstinote  pottiel 
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Tergentes,  reflexs  segmeutum  3-tium  corporis  fere  attingentes.  Pedum  natatoriorum 
stnictura  fereeadem  ac  In  speciebus  antecedentibus  ;  acQleorum  apicaltuni  rami  interl- 
orls  pedum  4-tl  parts  exterior  dimldlam  fere  interioris  attlngens  longitudine.  Pedum 
5-tl  parls  articulus  basal  is  minimus  ultimo  multo  brevlor  parumque  latior.  Saccl  ovU 
feri  mediocres  rotundato-ovales  abdomlnlque  appressl.    Longit.  clrclt.  2  mm. 

(b)    Terminal  segment  of  fifth  foot  with  two  rather  long  set8&» 
*    External  and  internal  caudal  seise  not  extremely  short. 

Sp.  14.    Cyclops  oithouoides,  Sars. 

(Plate  S.    Figs.  2—6.) 

f  C.  TkyoliniM,  bbhbkro. 
t  C.  tenuisttmuSt  herbick. 

This  most  interesting  species  occurs  under  peculiar  circumstances.. 
It  is  perhaps  the  rarest  member  of  the  genus  and  seems,  beyond  a 
doubt,  nocturnal  in  its  habits.  It  was  first  found  by  Sars  in  saline 
water  and  named,  on  account  of  its  slender  form,  from  the  marine 
Oithona.  A  similar  species  which,  though  about  half  as  large,  is- 
hardly  distinct,  was  found  by  Rehberg  near  Bremen.  Rehberg  men- 
tions particularly  that  it  was  found  oftener  at  night  than  during 
the  day.  In  America  a  similar  species  was  described  from  near 
Paducah,  Ky.,  under  the  name  C.  tenuissimus;  but  the  possibility  of 
identity  with  the  Scandinavian  species  seemed  excluded  by  the 
habitat.  A  gathering  taken  at  night  from  one  of  the  lakes  near 
Minneapolis  contained  a  few  specimens  of  similar  characters,  and 
there  no  longer  seems  to  be  a  doubt  of  the  identity  or  very  close 
relation  between  these  forms. 

The  antennae  are  longer  than  described  for  C.  tenuissimus,  nearly 
equalling  the  thorax.  The  last  joint  of  the  antennae  is  short,  but 
the  toothed  character  was  not  noted.  The  fifth  feet  are  small,  the 
spines  are  very  long  and  slender.  The  margins  of  the  abdominal 
segments  are  irregularly  toothed.  The  species  will  be  confused 
with  no  other.  It  is  marked  with  blue  in  spots.  Length  0.  5—1. 
mm. 

Sp.  15.    Cyclops  simplex,  Poggenpol. 

Cyclops  Leeuwenhoekii,  hoek  (fide  Kehberg). 

This  species  is  of  more  compact  form  than  the  last,  which  it  re- 
sembles in  the  form  of  the  caudal  stylets  and  the  fifth  foot.  The 
antennae  are  nearly  as  long  as  the  thorax,  the  last  two  joints  being 
elongate  and  having  a  knife-like  ridge  which  has  at  the  end  teetb 
like  those  figured  in  C.  tenuissimus.     Length  1. — 2.  mm. 
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**  The  two  median  setae  much  longer  than  the  external. 

The  species  of  this  section  are  the  most  perplexing  of  the  genus. 
The  best  that  I  can  now  do  id  to  indicate  the  relations  of  the  nom- 
inal species  and  express  the  conviction  that  most  are  of  varietal 
value  simply. 

Sp.  lO.    Cyclops  pulchellus,  Koch. 

C.  bietjupid€itu8t  CL^US. 
t  Terminal  joint  of  outer  ramus  of  feet  with  two  spines  outwardly. 
16  a.    C.  tfwmasi,  ForbcH. 
16  b.    C  uavus,  Herrick. 
tt  With  three  spines 
16  c.    C.  hi»€to8U9,  Kehberg^. 

-  C.  bicwtpidatuit,  Sars. 
---  (?)  C.  intecttu,  Forbes. 

There  are  at  least  three  well  marked  varieties  in  America,  which 
may  probably  rank  as  species  and  have  been  ranked  as  such  by 
Forbes.     I  give  verbatim  Forbes'  description. 

(16a)  Cyclops  thomasi.  Forbes. 

(Plate  U.  Fif?8.  4,  5.  7  and  8.) 

^^Eiongate,  slender,  broadest  in  front  and  tapering  backward^ 
antennae  17-jointed,  reaching  the  middle  of  the  third  segment. 

The  first  abdominal  segment  in  the  female  is  broad  in  front  and 
slightly  emarginate  on  each  side  before  the  anterior  angles,  and  the 
last  segment  has  a  terminal  circlet  of  small  spines.  The  rami  of 
the  furca  are  more  than  half  as  long  as  the  abdomen,  and  each  beara 
two  short  rows  of  transverse  spinules  outside,  one  at  the  anterior 
the  other  at  the  posterior  third.  With  the  latter  a  spine  occurs 
about  as  long  as  the  outer  terminal  seta.  The  inner  seta  at  the  tip 
of  the  ramus  is  about  half  the  length  of  the  furca,  the  outer  still 
shorter.  The  inner  median  seta  is  as  long  as  the  abdomen  and 
furca,  and  the  outer  about  half  as  long. 

In  the  outer  ramus  of  the  first  pair  of  legs  the  terminal  joint 
has  one  spine  and  two  setae  at  the  tip,  one  spine  on  the  outer  mar- 
gin and  two  setae  within. 

In  the  second,  third  and  fourth  pairs  the  last  joint  has  one  spine 
and  one  seta  at  tip,  two  spines  externally  and  two  setae  within?'^ 
The  inner  rami  of  the  second  and  third  pairs  terminate  in  one  spiae 
and  one  seta,  that  of  the  fourth  pair  in  two  spines,  the  inner  of 
which  is  only  half  as  long  as  the  other. 

The  legs  of  the  fifth  pair  are  two-jointed>  with  the  basal  joint 


u- 
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quadrate,  broad,  and  bearing  one  long  spine.  The  second  joint  is 
narrow  and  longer,  parallel  and  truncate,  with  one  terminal  spine 
about  equal  to  the  preceding,  and  one  about  half  that  length. 

From  C,  bicuspidatus,  Claus,  this  species  may  be  distinguished 
by  the  armature  of  the  outer  ramus  of  the  first  pair  of  legs,  and 
from  C  bisetosus^  Rehberg,  by  the  armature  of  the  outer  rami  of 
the  other  legs. 

It  shares  with  Diaptontiis  sicilis  the  responsibility  of  affording 
to  the  young  white-fish  their  earliest  food." 

(16  c)  Cyclops  insectus,  Forbes. 

(Plate  U.    Fig.  9.) 

^'Closely  allied  to  the  preceding,  but  more  robust  in  all  its  parts, 
and  with  the  second  cephalothoracic  segment  widest.  The  abdo- 
minal segments  are  all  bordered  with  spinules  posteriorly.  The 
two  median  caudal  setse  are  much  more  nearly  equal  than  in  tho' 
masi^  the  outer  and  the  inner  are  very  short,  but  longer  than  in 
that  species.  The  inner  in  our  specimei^s  is  longer  than  the  outer 
— the  reverse  being  the  case  in  bicuspidatus  as  described  by  Claus. 

^'The  legs  are  armed  nearly  as  in  thomasi^  but  the  last  joint  of 
the  outer  ramus  of  the  first  pair  has  two  spines  externally  besides 
the  one  at  the  tip,  and  the  terminal  spines  on  the  last  segment  of 
the  inner  ramus  of  the  fourth  pair  of  legs  are  about  equal.^' 

Both  forms  probably  occur  in  Minnesota,  though  the  second  has 
been  seen  but  once,  and  the  identification  lacks  confirmation.  The 
differences  between  the  two  are  almost  exactly  those  prevailing 
between  C.  bicuspidatus  {=^  pulchellus)  and  G.  bisetosus,  Reh.,  if 
I  correctly  understand  Sars.  Claus^  description  does  not  agree 
with  that  of  Sars.  Further  study  of  the  European  types  will  be 
necessary  before  a  satisfactory  settlement  can  be  reached. 

(16  b)  Cyclops  navusy  Herrick. 
Cychtpb  navun,  herbick,  Copepodaof  Minnesota,  p.  279. 

This  name,  proposed  at  nearly  the  same  time  as  C.  thorn asi,  ap- 
plies to  a  very  closely  related  form  which  I  can  but  regard  as  a 
variety  of  that  species.  It  seems  constant  in  its  differential  char- 
racters  in  given  localities,  but  we  are  now  familiar  enough  with 
tne  fact  that  changed  conditions  in  the  water  occasion  changes  in 
forms  in  the  copepods. 

This  form  inhabits  shallow  pools.    It  is  larger  than  C.  thomasi. 
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has  mach  shorter  stylets  and  differently  proportioned  an tennse,  etc. 

Ldngth  1.5  mm.  Thorax  0.9  mm.;  abdomen  0.6  mm.;  stylets 
0.14  mm.;  last  two  abdominal  segments  0.16  mm.;  antennae  0.7  mm.; 
first  segment  of  body  0.5  mm.  The  basal  segment  of  the  antennae 
is  long  and  ornamented  with  several  transverse  series  of  spines,  the 
last  two  segments  are  equal  and  longer  than  the  preceding.  The 
armature  of  the  first  and  fourth  feet  is  identical  with  C.  thoma^i,  as  is 
the  form  of  the  female  openings  and  the  fifth  feet.  The  form  of 
the  first  feet,  caudal  stylets  and  other  details  were  correctly  figured 
on  plate  V  of  the  Cyclopidae  of  Minnesota. 

Specimens  of  Cyclops  pulchellus  (thomasi)  were  obtained  from  a 
cistern  which  is  supplied  solely  by  rain-water.  The  eggs  must  have 
been  introduced  in  ice  which  had  been  placed  in  the  cistern  at  least 
a  year  previously.  The  cistern  is  entirely  dark,  so  that  these  ani- 
mals must  have  been  deprived  of  light  for  many  generations.  The 
general  color  was  of  course  very  white;  the  eye  spots  were  pale,  but 
present  with  some  pigment  and  the  lenses.  No  noticeable  altera- 
tion in  form  had  resulted. 

(c)  Terminal  segment  of  fifth  foot  with  three  setae. 

Sp.  17.    Cyclops  teiiuicorniSy  Glaus. 

(Plate  R.    Fig.  16.) 

var.  a.    Knife-like  ridge  upon  the  antennae  smooth. 
i. ,  cUbidus,  JURiURt 
C.  quadricomiSt  var.  b,  baird. 
C.  UnuicomU,  saus  .lubbock,  ublleb,  fbic,  uljanin,  hobk,  bradt,  hbbbick. 

C  Clauxil,  POGGENrOL. 

C.  anntUicornU,  bars. 
var.  h.    Knife-like  ridge  of  antennab  toothed. 
C.  obefitcornis,  tkmplkton. 
C.  9ignatus,  koch,  sars,  ul.ianin,  bradt. 
(.\  coronaius,  ci.aus,  i.ubbock,  hellbb,  faic,  hokk 
C.  signatus,  var.  fasciacornis,  craoin. 

Cyclops  tenuicornis,  as  thus  comprehended,  is  widely  distributed 
and  variable.  European  specimens  in  our  collection  have  longer 
stylets,  but  seem  otherwise  identical.  The  nearest  relation  is  C 
ater,  which  is  easily  distinguished  by  the  compact  oval  form  of  the 
thorax  and  the  one-jointed  fifth  foot.  In  the  stage  previous  to 
maturity  the  ''signatus^'  form  has  no  teeth  upon  the  ridge  of  the 
last  segment  of  the  antennae;  it  is  then  similar  to  the  C.  tenuicornis. 

Cephalothorax  broad;  abdomen  rather  slender;  antennae  reaching 
about  to  base  of  thorax,  attenuated  at  the  end;  terminal  joint  with 

a  knife-like   ridge;   formula —--'--- ---^^- •-^-^•- ;  fifth 

foot  composed  of  a  long  basal  joint  bearing  a  long  spine  and  a  ter* 
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minal  three-spined  diyision;  caudal  stylets  twice  as  long  as  last  ab- 
dominal segment;  setae  all  nearly  terminal,  inner  one  long.  Length 
2.5  mm. 

Common  in  America,  England,  continental  Europe,  etc.  C.  clau- 
sii,  Poggenpol,  is  known  to  me  only  from  the  citations  of  Rehberg 
and  the  translation  given  by  Cragin,  hence  I  cannot  judge  authori- 
tatively of  its  validity.  Certain  points  in  the  translation  are  obvi- 
ously erroneous,  as  where  the  larger  branch  of  the  fifth  foot  is  spoken 
of.  No  distinctions  sufficiently  clear  to  enable  us  to  separate  it 
from  C.  tenuicornis  can  be  gathered. 

III. — Fifth  Foot  3-jointed. 
(See  Cyclops  modestus.) 

Antennae  10-Jointed. 

There  are  a  few  forms  which,  although  they  might  more  properly 
be  ranked  with  the  previous  section,  seem  rarely  or  never  to  acquire 
more  than  sixteen  joints. 

Sp.  18.    Cyclofiis  languiduSy  Sara. 

Thorax  attenuated  posteriorly,  caudal  stylets  exceeding  in  length 
the  two  preceding  segments,  internal  seta  short,  half  as  long  as  the 
outer,  the  inner  of  the  median  sefus  as  long  as  the  abdomen.  Both 
rami  of  the  first  foot  and  the  inner  of  the  second  are  two-jointed. 
Second  joint  of  the  fifth  feet  sub-linear,  armed  with  a  seta  and  a 
spine.  The  fact  that  some  of  the  feet  have  two-jointed  rami  sug- 
gests a  young  stage  of  some  other  forms. 

This  species  has  not  been  seen  in  America. 

Sp.  19.    Cyclops  inodestusy  llcnick. 

(Plate  R.    Fi«8.  1—5.) 
American  Naturalist,  1883,  p.  500  (May). 

This  small  species,  1.0  mm.  long,  was  first  recognized  in  Cullman 
county,  Alabama,  but  occurs  also  in  our  lakes.  The  color  varies,  but 
very  characteristic  is  the  peculiar  shining  or  glaucous  surface  of  the 
strongly  arched  thoracic  shield  and  the  evenly  curved  segments  of 
the  abdomen.  The  antennae  reach  but  little  beyond  the  very  long 
first  segment;  they  are  usually  16-jointed,  but  I  have  notes  of  a 
similar  form  in  which  the  antennae  are  17-jointed.    The  feet  are 
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all  S-jointed  and  are  peculiar  ia  their  armature.  The  fifth  foot  is 
obscurely  3-jointed,  the  second  joint  bearing  a  short  spine  and  the 
terminal  joint  two  spines  of  varying  length.  The  stylets  are  once 
and  a  half  as  long  as  the  last  segment  and  are  peculiarly  excavated 
for  more  than  the  lower  third,  from  the  point  where  the  lateral 
spine  is  situated.  The  outer  terminal  seta  is  short,  the  others  being 
sub-equal  and  also  short.  The  opening  of  the  spermatheca  is  elong- 
ated, oval.  The  antenna  of  the  male  is  divisible  into  five  regions^ 
the  third  being  formed  by  the  thickening  and  coalescing  of  four  or 
more  segments. 

Antennae  14-Jointed. 
Sp.  ISO,    Cyclops  insigrnis,  Claos. 

The  two  forms  here  belonging  might  be  considered  atavic  varie- 
ties of  Cyclops  pulchell  us.  Brady^s  figures  and  description  of  his 
C.  insignis  (=  C.  lubbockii)  agree  almost  exactly  with  what  Reh- 
berg  says  of  Cyclops  helgolandicus  (Abli.  v.  naturw.  Vereine  zu 
Bremen,  vii.  1.  pp.  62 — 64).  Rehberg  regards  that  species  as  an 
atavic  sub-species  or  variety  of  C.  pulchellus.  With  C.  insignis, 
Claus,  the  case  seems  to  be  different.  The  occurrence  of  this  species 
is  not  conditioned  by  marine  influence.  I  found  it  abundant  about 
Leipzig,  Saxony.  The  differences  between  it  and  the  C.  insignis  of 
Brady  are,  as  the  latter  says,  very  slight.  Figs.  11 — 14  of  plate  T 
are  drawn  from  Leipzig  specimens,  from  osmic  acid  preparations. 
The  first  foot,  outer  ramus,  has  three  external  spines  on  the  distal 
segment,  two  setae  at  the  end,  and  three  within;  the  inner  ramus 
has  one  internal  seta,  a  spine  and  a  seta  terminally,  and  three  ex- 
ternal setse  on  the  distal  segment.  The  outer  terminal  segment  of 
the  fourth  foot  is  like  the  first;  the  inner  one  has  only  two  external 
setie.  The  external  setae  of  the  caudal  stylets  exceed  half  the  length 
of  the  stylet  and  are  pectinate.  The  fifth  foot  has  a  short  basal 
joint  armed  with  a  single  seta,  the  second  joint  being  slender  and 
armed  with  two  unequal  setae.  The  gathering  above  mentioned, 
taken  near  Leipzig,  Dec,  1881,  contained  scarcely  a  female  among 
scores  of  males  in  various  stages  of  development.  This  is  so  con* 
trary  to  what  is  expected  that,  notwithstanding  the  apparently 
good  characters  on  which  the  species  is  founded,  an  uncertainly 
exists  in  the  mind  of  the  writer  as  to  the  permanent  adult  charac* 
ters  of  this  species. 
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Antennae  12-Jointed. 

I. — Fifth  Foot  2-jointed. 
A. — Terminal  segment  of  fifth  foot  with  a  seta  and  a  small  spine. 

Sp.  21,    Cyclops  capillatusy  Sars. 

"Cephalothorax  sub-ovate;  anteriorly  uniformly  rounded;  seg- 
ments projecting  somewhat  laterally,  the  last  being  scarcely  wider 
than  the  first  abdominal  segment.  Abdomen  attenuated  posteriorly; 
caudal  rami  almost  as  long  as  the  last  three  abdominal  segments, 
hardly  divergent,  the  external  and  internal  apical  setee  short  and 
nearly  equal;  the  interior  of  the  median  set8B  as  long  as  the  abdo- 
men; lateral  seta  about  in  the  middle  of  the  stylet.  Antenna;  of 
•the  first  pair  robust,  slightly  exceeding  the  first  segment  of  the 
body  when  reflexed,  v/ith  the  twelve  joints  densely  covered  with  long 
and  divergent  hairs.  The  last  joint  of  the  outer  rami  of  swimming 
feet  are  elongated  and  armed  externally  with  three  spines,  internally 
with  four  setae;  the  interior  apical  spine  of  the  interior  rami  of  the 
fourth  pair  of  feet  longer  than  the  exterior.  Feet  of  the  fifth  pair 
large,  with  a  large  and  thick  basal  segment  and  a  small  oval  second 
joint  bearing  one  long  seta  and  a  short  spine.  Ova-sacs  small,  nar- 
row and  divergent.    Eye  very  small.    Length  nearly  2  mm." 

Very  close  to  C.  viridis  in  many  points.  Found  only  in  Scan- 
dinavia. 

Sp.  22.    Cyclops  crassicaudis,  Sars. 

Cephalothorax  elongate-ovate;  segments  produced  laterally,  espe- 
cially the  last,  which  extends  into  a  somewhat  procurved  process. 
Abdomen  short  and  thick,  first  segment  somewhat  excavated ;  caudal 
rami  equalling  the  la^t  two  segments  of  the  abdomen.  External 
apical  seta  longer  than  the  internal,  both  short;  median  setsB  long. 
Antennae  of  the  first  pair  12-jointed,  scarcely  longer  than  the  first 
segment.  Swimming  feet  short  and  thick,  spines  and  .setae  short; 
the  interior  apical  spine  of  the  last  joint  of  the  inner  ramus  of  the 
fourth  foot  almost  twice  as  long  as  the  exterior  spine.  Terminal 
joint  of  the  fifth  foot  small,  armed  with  a  spine  and  a  seta;  seta  of 
the  basal  segment  short.  Ova-sacs  oval,  somewhat  divergent. 
Length  0.75  mm. 

Found  only  in  Scandinavia. 
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II. — Fifth  Foot  1-jointbd. 
Sp.  23.    Cyclops  varicans,  Sars. 

'^Cephalothorax  ovate,  attenuated  about  equally  in  front  and  be- 
hindf  with  the  last  segment  wider  than  the  abdominal  segments, 
produced  laterally  and  bearing  a  long  seta.  Abdomen  elongate: 
caudal  rami  scarcely  as  long  as  last  two  segments;  the  internal 
apical  seta  twice  as  long  as  the  outer;  median  pair  elongated,  the 
internal  one  as  long  as  the  abdomen.  Antennae  12-jointed,  robust, 
shorter  than  the  first  thoracic  segment.  ^  ^  Both  rami  of  swimming 
feet  two-jointed.  ^  ^^  Feet  of  fifth  pair  rudimentary,  with  a  single 
linear  segment  bearing  a  long  spine.  Ova-sacs  long,  divergent. 
Length  1  mm." 

Very  possibly  the  young  of  some  species  not  now  identifiable.' 
Only  mentioned  by  Sars.    (Compare  C.  diaphanus  below.) 

Sp.  24.    Cyclops  serrulatus.  Fischer. 

(Plate  0.    Figs.  17— 19.) 

f  CycV)p8  agilU,  koch  (fide  Rehberg). 

Cyclops  scrrtdatus,  lilutrborg,  claus,  sars,  lubbock,  hsllbb,  frig,  bosk,  brady. 

Cyclops  longieornis,  vkrniet. 

Cycui^s  pectinifer,  craoin. 

Although  Rehberg  positively  asserts  that  Koch^s  name  applies  to 
the  present  species,  none  of  the  numerous  autRors  who  have  men- 
tioned this  most  widely  distributed  form  have  employed  any  other 
than  the  familiar  designation,  and  the  practical  advantage  to  be 
derived  from  its  use  seems  to  outweigh  a  quibble  of  doubtful 
synonymy. 

Cephalothorax  oval,  compact;  abdomen  slender  and  short,  sud- 
denly enlarged  previous  to  its  union  with  the  thorax;  antennse 
slender,  reaching  nearly,  but  not  quite  to  the  last  thoracic  segment; 
the  last  three  joints  are  attenuated  and  furnish  the  most  evident 

character  of  the  species;  formula  —  ^w  —  >-.wr  —  -^ ;  during 

life  the  antennae  tend  to  assume  the  form  of  a  rude  Z,  the  proximal 
four  joints  forming  the  base;  antennules  small,  reaching  about  to 
the  sixth  joint  of  antenna?;  jaws  small  with  large  teeth;  the  single 
segment  of  the  fifth  foot  with  three  equal  spines;  egg-sacs  oval,  as 
long  as  the  abdomen;  eggs  few,  dark;  caudal  stylets  very  long  and 
slender,  spined  along  the  outer  margin;  lateral  setse  small  and  ap- 
proximated to  the  upper  one;  outer  terminal  seta  short,  spine-like, 
in  life  set  nearly  at  right  angles  to  the  others,  spined  or  beaded  on 
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one  margin  and  bristled  on  the  other;  the  next  seta  is  as  long  as 
the  abdomen,  being  somewhat  exceeded  by  the  following  one;  inner 
aeta  as  long  as  the  outer,  but  feeble;  upper  seta  nearly  as  long,  ap- 
proximated; length  less  than  1  mm. 

A  well  marked  variety  of  the  above  occurs  in  America,  which 
might  rank  as  a  species,  were  it  not  probable  that  it  is  simply  a 
post*imago  form  occurring  only  under  favoring  circumstances.  This 
variety  has  no  connection  with  Brady^s  var.  montanus. 

Cyclops  serrulatuSy  var.  elegaus.  (Var.  d.) 

Distinguished  from  the  type  by  the  greater  size,  and  the  elonga- 
tion of  antennae  and  caudal  stylets.  We  i/vill  first  of  all  give  the 
measurements  which  afford  a  criterion  for  judging  of  the  form  and 
proportions. 

Total  length  1.34:  mm.;  thorax  0.76  mm.;  abdomen  0.40  mm.; 
stylets  0.18  mm.;  greatest  width  0.42  mm.;  inner  median  caudal 
seta  0.60  mm.;  outer  median  seta  0.36  mm.;  inner  seta  0.08  mm. 
The  first  segment  of  the  thorax  is  long  proportionally  (0.40  mm.) 
The  antennae  are  very  long,  reaching  to  the  base  of  the  third  seg- 
ment (.68  mm.).  The  egg-sacs  are  elongate-oval,  being  more  slender 
«ven  than  in  typical  C.  serrulatus;  in  the  animal  measured  they 
were  0.50  mm.  long,  by  0.19  mm.  wide.  The  caudal  stylets  are 
slightly  shorter  than  the  last  two  segments  of  the  abdomen.  The 
antennules  are  ver3r*short,  and  each  joint  has  its  series  of  fine  teeth. 
The  free  lower  margins  of  the  thorax  are  ornamented  with  series 
of  prominences,  while  the  last  segment  is  extended  into  a  blunt 
angle  bearing  long  teeth.  The  last  segment  of  the  abdomen  is 
spiny-margined  and  is  ornamented  with  a  double  row  of  spines  at 
the  anus.  The  armature  of  the  stylets  as  well  as  that  of  the  feet  is 
identical  with  that  in  typical  G.  serrulatus.  The  last  two  joints  of 
the  antennae  measure  0.1  mm.  each,  while  the  two  previous  measure 
unitedly  0.12  mm.  The  color  is  not  opaque  as  in  the  smaller  form 
usually.  Brady's  var.  montanus  has  shorter  stylets  than  the  type, 
but  seems  nearest  the  small  dark  form  found  in  peaty  waters  in 
America.  Cyclops  pectinifer,  Gragin,  has  no  distinctive  points,  it 
being  typical  G.  serrulatus. 

Sp.  135.    Cyclops  macrurus,  Sara. 

Closely  allied  with  G.  serrulatus.    Gephalothorax  ovate,  rounded 
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anteriorly;  last  segment  fringed  at  the  angles  with  numerous  fine 
hairs.  Antennae  much  shorter  than  in  C.  serrulatus,  about  as  long 
as  the  first  thoracic  segment,  otherwise  similar.  Abdomen  attenu- 
ated, penultimate  segment  margined  posteriorly  with  spine-like 
:set8e,  the  other  segments  pectinated.  Caudal  stylets  very  long  and 
slender,  about  equal  in  length  to  the  three  segments  preceding, 
bearing  a  group  of  four  to  five  spines  on  the  outside  near  the  end, 
otherwise  unarmed.    Length  1.3  mm. 

Here  is  the  natural  place  for  C.  spinulosus,  of  Glaus,  but  there  is 
strong  reason  to  suspect  the  validity  of  the  species  so  very  imper- 
fectly characterized. 

Sp.  lee.    Cyclops  llaviatilis,  Herrick. 

(Plate  Q5.    Figs.  1—9.) 
Cyclops  magnoetavm,  cbaqik. 

This  small  species  with  twelve-jointed  antennae  and  conspicuous 
'Coloration  is  widely  distributed  through  the  Mississippi  valley.  The 
original  description  is  appended. 

^'Body  elongated;  thorax  very  long;  abdomen  slender;  stylets 
about  as  long  or  longer  than  last  abdominal  segment;  setae  all  very 
short,  not  [always]  pectinate;  lateral  and  dorsal  setae  very  small; 
outer  one  spine-like,  short  and  stout;  two  median  setae  short;  inner 
one  very  small  and  inconspicuous;  antennae  reaching  nearly  to  the 

base  of  abdomen  [or  beyond];  formula -^-'-r ;  the 

three  joints  following  the  six  basal  are  much  elongated,  while  the 
terminal  ones  are  but  moderately  so,  a  character  which  is  peculiar 
to  this  species;  terminal  segment  slightly  but  evidently  hinged  and, 
together  with  pair  preceding,  somewhat  curved;  feet  with  the  ter- 
minal spines  strongly  toothed;  fifth  foot  very  small,  one-jointed, 
bearing  three  small  setae;  operculum  vulvae  heart-shaped;  egg-sacs 
sub-quadrangular;  eggs  large;  abdomen  in  the  young  much 
elongated.    Color  deep  indigo.    Length  0.7  mm." 

The  first  foot  has  upon  the  last  joint  of  outer  ramus  three  ex- 
ternal spines,  two  apical  setae  and  three  internal  setae;  the  outer 
branch  of  fourth  foot  has  three  external  spines,  apically  aspine  and 
seta  and  internally  four  setae. 

Males  of  this  species  are  slender,  measuring  about  0.75  mm.;  the 
abdomen  being  0.28  mm.,  stylets  0.6  mm.,  first  thoracic  segment 
0.28  mm.,  and  the  longest  caudal  seta  0.24  mm.  The  antennae  are 
long  and  much  modified  so  as  to  resemble  superficially  the  antennae 
of  Diaptomus. 
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Antennae  11-jointed. 
Sp.  27.    Cyclops  diaphanus,  Fischer. 

(Plate  R.    Fig.  12.) 

T  CycUyps  hicolor.  Bars. 

f  Cyclops  mtnutus,  Glaus,  IIslleb. 

If  not  the  youug  of  other  species,  this  is  a  widely  distributed' 
form,  being  known  from  Russia,  Norway,  continental  Europe, 
Madeira,  and  America.  The  synonyms  above  given  are  upon  the 
authority  of  Rehberg. 

The  following  description  applies  to  our  American  form  found 
always  in  connection  with  C.  thomasi,  C.  pare  us,  or  G.  navus. 

Very  small,  measuring  0.81  mm.,  set®  not  included.  The  thorax 
is  0.5  mm.,  the  abdomen  .31  mm.,  the  stylets  .06  mm.,  the  longest 
caudal  seta  0.4  mm.,  outer  median  seta  .36  mm.,  the  first  thoracic 
segment  0.3  mm.,  and  the  egg-sacs  sometimes  0.4  mm.  The  thorax 
is  oval,  the  first  segment  being  quite  large,  as  in  larval  cyclops. 
The  antennae  rarely  reach  the  end  of  the  first  segment  and  are 
either  11-jointed  or  obscurely  12-jointed;  their  formula  Ir 
— >----^ — '-'--^    The  first  joint  is  very  large. 

The  second  antennas  are  of  rather  small  size;  the  maxillipeds  are 
armed  as  in  G.  navus.  The  feet  have  usually  but  2-jointed  rami, 
but  in  large  individuals  some  of  the  rami  are  obscurely  3-jointed. 
The  first  foot  has  the  terminal  joint  of  the  outer  ramus  armed  with 
three  exterior  spines,  two  terminal  seta3  and  three  interior  setse^ 
the  inner  branch  has  one  internal  spine,  a  terminal  spine  and  seta 
and  three  external  setae.  The  fourth  foot  has  the  terminal  joint  of 
the  outer  ramus  with  two  external  spines,  a  terminal  spine  and  seta 
and  four  internal  setse;  the  inner  ramus  has  one  internal  spine, 
two  unequal  spines  and  three  internal  setae.  There  is  also  a  series 
of  teeth  at  the  place  where  the  middle  joint  should  appear.  The 
fifth  foot  consists  of  a  broad,  basal  segment  nearly  fused  with  the 
abdomen  and  bearing  laterally  a  long  spine;  the  terminal  segment 
is  terete  and  small,  having  a  single  terminal  spine.  The  caudal 
stylets  are  but  little  longer  than  the  last  abdominal  segment,  which 
bears  teeth  below;  the  sides  are  parallel,  and  the  lateral  seta  is  f 
from  base.  The  median  setae  are  long  and  toward  the  end  show 
false  jointing.  The  inner  seta  is  longer  than  the  outer  which  is, 
however,  heavier.  Eggs  eight  to  twenty,  in  narrow  elongate  sacs* 
Not  uncommon,  everywhere. 
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Sp.  28.    Cyclops  phaleratas,  Koch. 

(Plate  R.    Fipr3.  6— 10.) 

(rar.  a) 

O.  eQntf^>earpoid68,  pischrr,  claus,  lubbock,  fric. 

C.  phaUratws,  koch,  8AH8,  uljanin,  bkadv,  rkubkrg. 
(var.  b.) 

C.  ajfflnis,  BARS. 

C.  pygnutw.  rkhbbrg. 

C.  adolesceri*,  hkrrick.(— f7.  perarmatus,  craoiv.) 

fC.  lOMCiVUa,  POOQENPOL 

That  the  two  varieties  here  united  are  very  closely  allied  must 
be  admitted;  that  they  are  merely  age  forms  is  possible.  Glau^^  in 
figure  2  of  his  plate  II  (Freilebenden  Copepoden)  figures  some 
other  species  than  the  one  described  as  C  cauthocarpoides,  as  can 
be  gathered  from  the  elongated  stylets  and  the  eight-jointed  an- 
tennae. Our  Minnesota  specimens  combine  the  eleven-jointed  an- 
tennae of  C.  affinis  with  the  short  stylets  and  peculiar  form  of  the 
fitth  feet  of  the  first  mentioned.  Rarely  one  is  found  with  ten- 
jointed  antennse  and  at  the  same  time  sexually  mature.  The  char- 
acteristic oblique  lines  of  spines  at  the  base  of  the  stylets  may  be 
absent.  Rehberg's  figures  of  C.  pygmaeus  agree  very  well  with  our 
species,  but  he  has  decided  that  it  is  not  specifically  distinct  from 
C.  affinis. 

It  appears  to  me  undesirable  to  institute  a  new  species  for  the 
American  form,  neither  is  it  possible  to  sufficiently  identify  it  with 
any  of  the  above. 

I  here  append  a  brief  description  of  Cyclops  adolescens,  Herrick 
(=»C.  perarmatus,  Cragin,)  for  comparison  with  the  description  of 
C.  affinis  as  transcribed  below.  Thorax  oval,  broad,  acute  anterior- 
ly ;  last  segment  large  and  separated  by  a  constriction  from  the 
anterior  ones.  The  head  is  beaked  below;  first  throacic  segment 
large  and  long  (.36  mm.):  last  thoracic  segment  wide,  united 
closely  with  the  first  abdominal  segment,  armed  with  series  of 
teeth.  Abdomen  short,  especially  the  last  segment,  which  is 
toothed  behind  ;  stylets  very  short.  The  antennas  are  much 
shorter  than  the  first  segment,  eleven-jointed.  The  maxillipeds 
are  very  small.  All  the  feet  ara  armed  with  a  row  of  very  large 
teeth  or  lanceolate  spines  down  one  side;  fifth  foot  one-jointed,  with 
three  spines,  the  outer  being  smooth,  the  others  spiny;  egg-sacs 
variable,  narrow,  appressed;  eggs  large,  color  usually  dark.  The 
animal  moves  like  Canthocamptus,  and  is  able  to  progress  out  of 
water  better  than  other  species.  The  following  measurements  will 
give  an  idea  of  the  proportions:    Length  1.26  mm.;  thorax,  0.76 
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mm.;  abdomen,  0.44  mm.;  stylets,  .06  mm.;  longest  seta,  0.34  mm.; 
antennae,  0.28  mm.;  width  of  thorax,  0.44  mm. 

Cyclops  affinis^  Sars. 

*' Antecedent!  [C.  phalerato]  simillimus.  Corpus  autem  minus  robustum  colore  cob- 
ruleo  vel  potius  glauco  sat  saturato  Insigae.  Segmentum  ultimum  thoracieum  ad  mar- 
gnem  posteriorem  extrosum  pilis  vel  spinulis  subtilissirais  peetenatim  exornatnm. 
Rami  caudales  quam  in  C.  phalerato  aliquanto  longiores,  setarum  apicalium  Interna 
quam  externa  multo  breviore,  intermediarum  interiore  altera  fere  trlplo  lougiore  long- 
ttudinemque  abdominis  superante,  in  medio  aculeata  detn  vero  subtile  oiliata.  An- 
tennae 1 -mi  pads  segmentol -mo  corporis  multo  breriores,  tennes,  artieulls  11  compo- 
sitsB.  Pedes  5-tl  parls  distincti,  uniartieulati,  setts  3,  quarum  interior  ceteris  multo 
major  et  ciliata,  instructi.  Bacei  oyU eri  panrl  abdominl  appressi.  Longit.  circit.  K 
mm." 

Cyclops  omatus^  Poggenpol  (=«C.  clausii.  Heller,  fide  Ren  berg,)  is 
almost  certainly,  in  our  judgment,  a  young  or  atavic  condition. 

C.  helleri^  Brady,  though  not  identical,  is  no  more  worthy  a  spe* 
cific  name.  If  every  form  with  eleven-jointed  antennae  and  egg- 
sacs  be  worthy  a  distinct  name,  it  will  be  possible  to  duplicate  all 
the  seventeen-jointed  forms.  Fortunately,  however,  many  species 
agree  together  in  this  condition,  so  that  the  number  of  spurious 
species  derived  from  this  source  is  rather  small ;  among  these  is  to 
be  reckoned  C,  nanus^  Sars,  which  is  obviously  very  near  the  pul- 
chellus  group. 

Antennae  10-jointed. 

No  valid  species  have  permanently  10-jointed  antennae.  C.  pha- 
leratus  is  frequently  found  with  10-jointed  antennae.  C.  kauf- 
manni  is  without  much  doubt  an  immature  form. 

Antennae  8-Jointed. 

Sp.  29.    Cyclops  fimbriatus,  Fischer  (fide  Rebberg.) 

(Plate  R.    Fiar.  11.) 

C.  crassteomis,  sars,  bkady,  herrick. 
r.  grcdleri,  hbllbk. 
C.  pauper,  fric 

C.  poppei,  RKHBBRO. 

(f    C.  magnicepa,  lilljkborg.) 

Our  American  species  corresponds  to  that  described  by  Rebberg 
as  a  new  species.  The  differences  mentioned  in  the  previous  report 
(see  Cyclopidae  of  Minnesota,  p.  233)  are  just  those  which  have 
led  Rehberg  to  establish  the  C.  poppei,  which,  by  the  way,  was 
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found  with  the  type.      I  see  no  reason,  especially  in  view  of  the 
latter  fact,  to  regard  it  as  even  a  well  marked  variety. 

G.  crassicornis  is  widely  distributed  in  America  as  well  as  Europe, 
but  is  never  very  common.    The  color  is  always  reddish. 

Antennse  6-joiiited. 
Sp  30.    Cyclops  aequoreus,  Fischer. 

A  brackish-water  species,  .85  mm.  long,  which  in  a  number  of 
characters  departs  from  the  type  of  the  genus.  Those  who  have 
the  opportunity  to  search  the  brackish  pools  along  our  coast  would 
do  science  a  service  by  looking  for  this  interesting  species. 

Note.— Cyclops  navicularis,  Say,  is  perhaps  C.  virldis  of  this  report.  C.  setosus,  Hal- 
deman,  (Phila.  Acad .  Set.,  Vol.  VIII,  p.  331)  is  referred  In  my  notes  to  C.  serrulatus,  I  do 
not  now  know  with  how  much  reason . 

The  reader  is  referred  also  to  Cyclops  latissimui,  Poggenpol,  as  quoted  by  Cragin- 
which,  although  belonging  to  the  section  having  scvanteen-Jointed  antennae,  and  hav- 
ing feet  like  C.  tenuleorn  Is,  Is  said  to  have  adlso-llke  body,  long-Jointed  antennules 
with  no  armature,  and  the  basal  joint  of  the  abdomen  very  long. 

Cyelap$  omatua  is  quoted  by  Cragin,  but  we  are  left  in  doubt  as  to  the  number  of  seg- 
ments in  the  antennae,  a  point  quite  essential  to  tk  e  definition  of  species. 

(See  under  C.  phaleratus.) 

Oyclopf  longicaudatua  and  C.  igneu*  are  thought  to  be  simply  prematurely  gravid 
young  of  known  species. 

(See Cragin,  1.  c, (pp.  12—13.) 

Cyclops  fUcheri  of  the  same  author  agrees  with  C.  seiuoreus  in  having  six-jointed  an, 
tennae,  but  in  nothing  else  apparently.  It  is,  if  corr«ietly  described,  a  very  remark- 
able form,  with  no  setae  on  the  antennae. 

FAMILY  HARPACTICIDiE. 

Numerically  the  largest  of  the  families  of  the  Copepoda,  this 
group  contains  predominatingly  marine  and  mostly  minute  animals, 
frequently  of  strange  and  grotesque  form.  A  few  of  the  marine 
forms,  inhabiting  the  gulf  of  Mexico,  are  figured  in  the  report  of 
the  Minnesota  Academy  of  Sciences  for  1881,  Of  the  over  thirty 
genera  of  the  family  less  than  a  half  dozen  are  not  exclusively 
marine,  and  of  these  most  are  brackish-water  residents.  The  genus 
Bradya  contains  blind  copepods  living  in  slime. 

The  name  was  proposed  by  Dana,  but  was  dropped  in  the  final 
report.  Again  revived  by  Claus,  it  is  now  in  use  by  the  best 
authors.  The  general  form  and  structure  closely  resembles  that  of 
the  Cyclopidae.  The  following  characters  are  the  more  important 
ones  in  distinguishing  the  family  from  the  other  families  of  the 
order: 
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Body  flattened  or  sub-cylindrical.  Abdomen  usually  not  much 
smaller  than  the  thorax,  from  which  it  is  not  separated  by  a  sudden 
constriction;  antennae  rather  short,  4-  to  10-jointed;  mandibles 
strongly  toothed,  palpate;  maxillaa  well  developed,  palpate;  first 
pairofmaxilli pedes  with  strong  teeth  at  the  end,  second  pair  usually 
forming  a  claw.  The  first  pair  of  feet  are  often  turned  forward  or 
prehensile;  fifth  pair  one-  or  two-jointed,  serving  as  egg  supports- 
in  the  female. 

Most  species  live  among  sub-aquatic  vegetation. 


The  Sub-Family  Canthooamptik^, 

to  which  our  sole  genus  belongs,  is  further  distinguished  from  the 
other  sub-families  of  Harpacticidae  by  the  fact  that  the  seconp 
maxilliped  has  a  prehensile  hook.  The  feet  of  first  pair  are  not 
clawed,  but  have  the  inner  branch  elongated,  and  the  palp  of  the 
mandible  is  one-branched. 


Genus  Canthocamptus,  Westwood. 

These  little  animals  may  be  secured  in  considerable  numbers  by 
gathering  a  supply  of  water  from  among  weeds  in  shallow  ponds, 
Und  permitting  the  debris  to  settle  in  a  spot  where  light  only 
touches  the  jar  from  one  side,  when  the  Canthocampti  congregate 
on  the  exposed  side. 

Canthocamptus  is  an  elongated  animal,  with  the  body  divided 
rather  obscurely  into  two  portions,  of  which  the  first,  or  anterior 
portion,  is  largest.  This  part  of  the  body  has  five  segments,  each 
of  which  has  at  least  one  pair  of  appendages.  The  first,  consisting 
of  the  head  proper  with  one  of  the  somites  of  the  body  or  thorax, 
as  is  discovered  by  observing  that  a  pair  of  legs  is  attached  to  it,  i» 
the  largest  segment  of  the  body. 

As  seen  from  above,  it  is  triangular  and  extends  in  front  into  a 
short,  stout  beak  or  snout,  like  the  rostrum  of  a  cray-fish.  Above 
the  beak,  in  the  center  of  the  forehead,  is  the  eye,  consisting  of 
pigment  and  two  lenses,  showing  that  we  really  have  to  do  with 
two  eyes  confluent  on  the  median  line.  This  is  the  simplest  form 
of  a  compound  eye.  The  same  method  of  compounding  the  eyes 
is  exhibited  in  a  more  complicated  manner  by  Daphnia  and  other 
Gladoc^ra.  On  either  side  of  the  beak  springs  an  antenna  with  six 
to  nine  joints  of  unequal  size.    The  first  three  joints  are  profusely 
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covered  with  hairs.  The  fourth  joint  is  more  slender  than  the 
preceding,  and  terminates  in  a  process  below,  which  bears  besides  a 
long  hair  a  peculiar  blunt  bristle,  that  serves  some  unknown 
purpose — probably  being  sensory  in  function  like  the  similar  hairs 
on  the  antennae  of  some  Cladocerse.  The  next  joint  is  shorter  than 
tbe  rest,  while  the  remaining  three  are  spined  at  definite  points. 
The  antennae  of  the  male  are  curiously  altered,  or  geniculate^  on 
both  sides,  as  in  Cyclops.  The  three  basal  joints  are  shortened, 
while  more  or  fewer  of  the  following  ones  are  coalescent,  followed 
by  a  hinge  joint  and  two  elongated  segments. 

The  second  antennae  or  antennules  are  two-jointed,  and  the  basal 
joint  has  a  two-jointed  branch  or  palp;  the  terminal  joint  is  covered 
with  spines;  at  the  end  are  longer  and  curved  spines,  jointed  in  the 
middle. 

The  mandible  is  a  flattened  plate  with  digitate  teeth  at  the  end, 
on  one  side  of  which  springs  a  two-jointed  palp,  and  from  the  other 
a  blunt  process.  The  maxilla  is  somewhat  like  it,  but  has  rudiments 
of  other  elements. 

The  first  pair  of  feet  have  two  three-jointed  rami.  The  outer 
ramus  is  shorter  and  with  the  longer  branch  is  directed  forward. 
The  fourth  foot  has  the  inner  branch  two-jointed.  The  inner  branch 
of  the  third  foot  of  the  male  is  peculiarly  modified  to  form  a  pre- 
hensile organ,  as  it  is  this  foot  which  fastens  the  spermatophore  to 
ihe  female.     The  fifth  feet  are  composed  of  two  flat  plates. 

The  second  division  of  the  body,  the  abdomen,  consists  of  five 
segments,  of  which,  however,  the  first  two  are  united  in  the  female. 
The  last  segment  of  the  abdomen  bears  two  stylets,  which  are  some- 
times considered  as  together  constituting  an  additional  segment. 
Each  of  these  stylets  has,  with  several  small  spines,  two  elongated 
caudal  setae,  one  of  which  is  usually  as  long  or  longer  than  the 
entire  abdomen.  The  stylets  are  usually  considerably  longer  than 
wide,  but  the  proportions  vary  somewhat  in  different  species. 

Viscera,  The  body  cavity  is  traversed  by  the  alimentary  canal, 
which  is  a  straight  tube  with  no  lateral  caeca  or  blind  sacs,  as  in 
some  other  Copepoda.  The  canal  is  divided  into  four  more  or  less 
distinct  portions;  the  first  section  is  a  slender,  muscular  tube,  ex- 
tending from  the  mandibles  nearly  through  the  first  segment, 
opening  into  the  stomach  proper,  which  is  a  muscular  and  gland- 
ular sac  or  tube,  filling  the  greater  part  of  the  thorax  ;  at  the  be- 
ginning of  the  abdomen,  the  sac  is  constricted  and  becomes  the  il- 
testine  proper  ;  near  the  extremity  again  there  is  another  change 
and  the  intestine  loses  its  glandular  character,  and,  by  a  peculiar 


166  TWELFTH  ANNUAL  BIPORT. 

adaptation  becomes  a  sort  of  force-pump,  which,  during  life,  is  con- 
stantly  pumping  water  in  and  out,  serving  as  a  means  of  respira- 
tion. This  anal  respiration  is  quite  common  among  aquatic  ani- 
mals in  this  as  well  as  other  orders.  This  latter  bcction  of  the  canal 
is  the  rectum,  and  opens  beneath  a  toothed  anal  plate,  above  and 
between  the  stylets.  No  special  divarications  or  caeca  are  append- 
ed to  the  digestive  tract,  and  the  only  other  organ  which  is  at  all 
considered  to  belong  to  the  alimentary  system,  is  what  is  known  as 
the  ^^shell-gland,'^  present  in  most  Crustacea,  but  till  recently 
thought  to  be  absent  in  Ganthocamptus.  It  is  a  coiled  tube  found 
in  the  lower  part  of  the  first  segment  of  the  thorax.  It  is  impos- 
sible to  find  this  organ  in  Ganthocamptus,  in  every  case,  it  being 
very  obscure;  and  its  office  is  uncertain,  though  it  is  supposed,  per- 
haps with  little  reason,  to  be  hepatic  in  function. 

There  is  no  functional  heart  in  this  animal,  but  its  place  is  taken 
by  a  peculiar  apparatus,  hitherto  undescribed  ;  this  consists  of  a 
tube,  surrounding  the  posterior  portion  of  the  alimentary  canal. 
This  sac  around  a  sac  is  open  in  front,  and  serves  by  a  double 
mechanism  the  office  of  a  pulsating  heart,  though  in  a  very  imper- 
fect manner. 

There  are  no  true  haematic  or  lymph  corpuscles  in  this  animal ; 
so  far,  at  least,  none  have  been  discovered.  The  place  of  these 
blood  corpuscles  is  taken  by  globules  of  yellowish  or  red  color  of 
the  most  diverse  size.  These  nutritive  globules,  or  fat  globules,  as 
they  have  been  called,  are  undoubtedly  reservoirs  of  nutriment  in  a 
shape  convenient  for  the  animal's  use,  and  equally  certainly  are 
deiived  from  the  contents  of  the  intestine.  In  those  Gopepoda 
which  have  a  functional  heart,  it  is  open  anteriorly  into  a  general 
body-cavity  in  the  same  way  as  in  this  animal.  That  a  portion  of 
the  vascular  system  should  surround  the  alimentary  canal,  is  no 
unexampled  thing,  for  in  Daphnia  a  large  sinus  embraces  a  por- 
tion of  the  canal.  The  same  provision  as  this  described  in  Gantho- 
camptus occurs  in  the  Gyclopidae.  The  nutritive  globules  are  often 
very  large,  and  are  frequently  extremely  abundant,  especially  in 
females  soon  to  become  gravid.  Three-hundredths  mm.  is  not  a 
large  measurement  for  the  diameter  of  such  drops. 

The  nervous  system  is  very  hard  to  trace,  consisting  of  a  large 
pear-«haped  ganglion  just  below  the  eye,  from  which  extend 
commissures  around  the  oesophagus,  connecting  them  with  the 
ventral  ganglia  lying  between  the  bases  of  the  feet.  The  senses 
are  not  apparently  well  developed,  for,  excepting  the  eyes,  we  can- 
not locate  with  certainty  the  organs  of  any  sense.    There  are, 
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howeyer,  two  spots  which  are  evidently  devoted  to  special  sense: 
first,  the  processes  on  the  fourth  joint  of  the  antennae,  which  may 
be  simply  the  seats  of  tactile  sense,  or  may  have  nerves  suitable  for 
perceiving  chemical  stimuli;  second,  the  area  on  the  forehead  bord- 
ered by  a  raised  line  and  covered  with  little  pits,  each  with  a  small 
bristle.  The  character  of  this  organ  can  be  but  conjectured;  it  may 
be  homologized  with  the  frontal  nervous  organs  of  the  Gladocera. 

The  sexual  organs  are  quite  extensively  developed,  and  periodical- 
ly obscure  the  remaining  viscera.  In  the  male  the  simple  testis  is 
situated  in  the  second  segment,  and  the  single  vas  deferens  after 
numerous  windings  through  nearly  the  entire  length  of  the  body, 
opens  at  the  base  of  the  first  abdominal  segment  under  a  spined 
plate.  A  part  of  the  vas  deferens  is  of  a  glandular  character  and 
secretes  an  elongate  tube,  the  spennatophore^  which  serves  to  con- 
tain the  spermatozoids,  and  is  fastened  by  the  male  at  the  opening 
of  the  median  pore  of  the  female;  on  contact  with  the  water  this 
tube>  which  is  at  first  soft,  contracts  and  presses  the  contents  into 
the  opening  of  the  female  organs.  So  long  is  the  vas  deferens  that 
as  many  as  three  spermatophores  are  sometimes  seen  in  the  body 
at  once.  The  spermatozoids  are  very  small.  The  geniculated  male 
antennae  are  used  in  grasping  the  seise  on  the  tail  of  the  female, 
and  the  curiously  modified  inner  branch  of  the  third  foot  of  the 
male  may  assist  in  fastening  the  spermatophore  upon  her  body. 
The  ovary  occupies  the  same  position  as  the  testes,  and  the  two 
ducts  are  coiled  in  the  body  from  end  to  end,  opening  in  the  median 
pore  behind  the  fifth  pair  of  feet.  When  the  eggs  are  ready  to  be 
laid,  they  are  forced  out,  carrying  with  them  a  film  of  the  secretion 
of  the  lower,  glandular  portion  of  the  ducts,  which  is  of  a  collodion- 
like consistency,  and  which  forms  the  enclosing  sac.  The  young  be- 
come fully  developed  sexually  before  they  assume  their  final  form, 
and  it  is  not  unusual  to  find  ova-bearing  females  which  are  not  only 
much  smaller  than  the  parent,  but  with  considerable  difierences 
in  the  various  organs. 

This  sort  of  heterogenesis  is  not  uncommon  among  lower  Crusta- 
cea, for  the  young  may  difier  much  from  the  mother  till  after  they 
have  themselves  produced  young. 

Four  species  have  been  recognized  in  America,  of  which  one  is 
certainly  identical  with  a  widely  distributed  European  form,  and  a 
second  is  probably  identical  with  an  English  species.  G.  palustris, 
Brady,  seems  to  depart  considerably  from  the  norm  of  the  genus 
and  may  prove  a  type  of  a  marine  genus.  No  true  Canthocamptus 
is  more  than  accidentally  marine. 
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The  ten  species  below  enumerated  are  all  that  hare  fallen  under 
the  author's  notice,  though  others  may  have  been  mentioned. 


Ket  to  the  Genus  Cakthocamptus, 
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^  f  S-jointed.  i  ^  ™'"'  ^^^S\  bawl  joint  of  5th  foot  8mnll....C  ffraeHit,  Sam. 
?  J  0.5  mm.  lon^c:  ba^al  joint  of  5th  foot  long.  C.  brevipe*,  Sars  vfV 

s  .  rAntennrp!  thick C  era$9u»,  Sors. 

2-Jointedb^  Inner  ramus  of   '      Antenna     ^  C.  trispinosuM,     »    Brndy. 

"  3-jointed  -i  ^'^  '^^^  2-jointed.  (  slender.  ',  c.  northumbricus.  Hrady. 
j  Inner  ramus  of  j  Stylets  rather  long:.  C  mtntUiM.  Mueller. 
Ijd  foot  3-jointed.  '  Styl.  short,  oval,  C  iUinoisenaU,  Forbem 

\  Male  antenna  normal C.  hibemicwt.  Brady. 

3-joiutcd.  -)  j^ij^jg  antenna  reduced,  hooked  at  the  end C.fpaluslris,  Brady. 


Canthocamptus  elegantulus,  C.  mareoticus  and  C.  horridus  are 
uncertain,  probably  referred  to  the  wrong  genus.  C.  stromii,  Baird 
(  =  Dactylopus  stromii,)  C.  rostratus,  Glaus  (=  Stenhelia  ima.) 
C.  virescens,  C.  linearis,  and  C.  roseus  of  Dana,  are  marine  Harpac- 
ticidae  of  uncertain  affinities.  C.  minutus  of  Glaus  is  not  sufficiently 
described,  but  appears  to  be  the  earlier  condition  of  G.  minutus, 
Mueller  (G.  staphynalis,  J  urine). 


Sp.  1.    Canthocamptus  gracilis^  Sars, 

Is  elongated  linear,  with  the  abdominal  segments  smooth.  Caudal 
stylets  long  and  slender;  external  caudal  seta  about  one-fourth  the 
inner.  All  the  feet  with  two-jointed  inner  rami;  outer  branch  of 
fourth  foot  longer  than  the  others,  inflexed;  basal  process  of  fifth 
foot  slightly  expanded.    Length  1  mm. 

At  Decatur,  Alabama,  was  found  a  species  of  Ganthocamptuf 
which  is  diflferent  from  any  American  species,  and  seems  in  many 
points  nearest  the  above  but,  unfortunately,  only  a  hasty  sketch 
could  be  made  at  the  time,  and  the  notes  are  insufficient  to  define 
it.  The  form  is  not  remarkably  slender;  the  first  and  second  ab- 
dominal segments  are  very  large.  The  caudal  stylets  are  slender 
and  elongated,  the  inner  seta  being  very  long  and  curved,  while 
the  outer  is  quite  short.  The  anal  plate  is  covered  with  hairs  only. 
The  antennae  are  normal,  of  moderate  length,  and  the  fifth  foot  has 
but  a  narrow  process  at  the  base. 


1  DistinfTuiahed  from  the  following  by  the  presence  of  only  three  spines  oo  Ihe 
of  the  busal  joint  of  the  fifth  foot. 
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^If  this  form  be  worthy  a  distinctive  name,  it  may  be  called 

Sp.  2.    Canthocamptus  tenuicaudis.  (Sp.  n.) 
(Plate  0.    Figs.  15  and  16.) 

?  Sp.  3.    Cantlioeamptus  brevipes,  San. 

This  small  iorm  is  almost  certainly  the  young  stage  of  some  other 
species;  yet  I  transcribe  the  description. 

''Corporis  forma et  magDitudfne  C.  pyRmaeo  non  dissimllis.  Segmonta  abdominalia 
Tero  postice  magls  atteDuata  seriebusque  aculeorum  destituta.  Rami  caudales  etongati 
•duplu  longiores  qaam  latlores,  setis  apicallbus  brevlsculls  panimquediTergentlbus,  ex- 
terlore  dimidiam  longitudinem  Interloris  non  attlngente.  Operculum  anale  absque 
-dentibus.  Antennae  l-mi  parls  breves,  articulis  ultlmis  duobus  in  unum  oonfluentlbus 
artlculum.  Pedes  natatorii  brevissimi,  ramu  exterlore  iatus  setis  destituto,  interlore 
biarticulato  in  pedibus  l-mi  parislongitudinem|exterlorissequante,insequentibusmulto 
breviore.  Pedum  5-ti  paris  articulus  basalis  intus  in  proces^um  foliifurmem,  sat  mag- 
num et  angustatum,  articulum  ultimum  elongato-ovatum  aliquanto  superautem,  exit. 
<3olor  albidus .    Longit .  par  am  supra  %  mm .  *' 

Sp.  4.    Canthocamptus  crassiis,  Sars. 

Robust;  segments  margined  with  pectinate  bristles.  Caudal 
stylets  oval,  contorted,  constricted  at  the  base.  Antennae  thick, 
densely  covered  with  long  setae.  Fifth  feet  with  long  setae;  basal 
process  rpther  small.  All  the  feet  excepting  the  first,  with  bi- 
articulate  inner  rami.     Length  0.75  mm. 

Sp.  5.    Canthocamptus  trispinosus,  Brady. 

(Plate  0.    Figs.  6— 14.) 

This  species  with  the  last  and  next  has  all  the  feet  save  the  first 
with  bi-articulate  inner  rami.  Very  near  the  next,  from  which  it 
differs  in  the  form  of  the  fifth  foot  of  the  female,  which  has  the 
basal  process  smaller,  bearing  only  three  spines,  while  the  next  has 
six,  the  second  joint  being  longer  and  narrow.  The  male  is  un- 
known.    Not  yet  identified  in  America. 

Sp.  6.    Canthocamptus  uorthumbricus,  Brady. 

Body  robust;  antennae  long  as  first  segment,  nine-jointed;  man- 
dibular palp  minute.  In  the  male  the  inner  branch  of  the  third  foot 
is  three-jointed  and  dactylate,  as  in  C.  minutus. 
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CJauthocamptus  northumbricii8,.yar.  ainericanus.  (Var.  n.) 

(Plate  0.    Figa.  6— 14,  20— 22.) 

One  of  our  most  common  species  is  very  near  the  English  forra, 
80  near,  in  fact,  that  I  dislike  to  remove  it  from  it.  A  few  points 
of  divergence,  however,  may  be  mentioned. 

The  form  and  proportions  are  much  like  those  of  C  minutus. 
The  head  is  large  and  ends  in  a  prominent  bent  beak.  The  anten- 
nae are  rather  long  and  slender  and  have  a  well  marked  flagellum. 
(Brady  figures  no  flagellum).  The  palp  of  the  antennule  is  as  in 
G.  minutus.  The  mandibular  palp  is  small.  The  first  pair  of  feet 
normal,  rather  small;  all  the  other  swimming  feet  with  two-jointed 
inner  rami,  save  in  the  case  of  the  male  third  foot.  The  fifth  feet 
are  exactly  as  figured  by  Brady,  save  that  there  is  a  prominence  or 
tooth  of  the  basal  segment  near  the  point  of  attachment  of  the 
terminal  joint  which  is  quite  long.  The  sensory  area  of  the  head 
is  oval  and  pointed.  The  male  antenna  has  a  long  flagellum,  not, 
as  figured  b}'  Brady,  a  very  short  one.  The  egg-sac  is  very  large, 
oblong.  The  animal  seems  to  fall  short  of  the  size  of  the  English 
species,  though  measuring  upwards  of  0.65  mm.  Our  form  is  very 
well  distinguished  from  any  other  species.  It  is  found  in  lake 
Hinnetonka,  lake  Calhoun,  and  elsewhere. 

r 

Sp.  7.    Cautliocainptus  minutus,  Mueller. 

MonoeuliLS  staphyliniui,  jubine. 

Canthocamptus  mtnutus,  lill.jkboro,  baird,  saus,  uljanin.  urady,  ukkrick. 

Canthocamptus  staphylinus,  claus,  fkic. 

Canthocamptti9  minutwt,  var,  occidentalia,  herbick. 

A  well  known  species  which*  has  been  frequently  described  and 
seems  quite  circumpolar  in  its  distribution. 

First  mentioned  from  America  in  a  paper  by  the  writer  in  1878. 
A  pretty  full  description  will  also  be  found  in  the  author's  Ttjf)es 
of  Animal  Life.  A  very  abundant  species,  frequent  in  muddy  pools, 
but  somewhat  variable  in  abundance.  It  may  frequently  be  found 
in  great  numbers  in  winter. 

Sp.  8.    Canthocamptus  illinoisensiSy  Forbes. 

(  Plate  0.    Figs.  1—5.) 

This  robust  and  pretty  species  was  first  taken  near  Minneapoli$>> 
by  Mr.  A.  W.  Jones,  a  student  of  the  University,  who  found  it  in 
a  peaty  ditch.     Forbes'  description  is  appended. 

^^Ijength  1  mm.    Head  and  first  segment  united;  five  abdominal 
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segments  in  male,  four  in  female.    The  suture  between  the  first 
and  second  segments  is  not  wholly  obliterated  above  in  the  female. 

Last  ahdoininal  segment  is  deeply  and  acutely  emarginate. 
Branches  otfurca  as  wide  as  long,  inner  bristle  plumose,  a  little 
longer  than  abdomen;  outer  plumose  only  on  outer  side,  about  half 
the  length  of  the  inner.  The  second  to  fifth  abdominal  segments 
have  each  a  row  of  spinules  along  ventral   portion  of  posterior, 

Male  with  anterior  antenn(B  composed  of  seven  joints,  the  fourth 
joint  very  short.  The  front  outer  angle  of  the  third  is  produced, 
the  blunt  process  bearing  three  long  bristles  surrounding  a  slender 
olfactory  club  which  is  as  long  as  the  three  following  joints.  The 
penultimate  joint  bears  a  strong  spine  or  slender  appressed  process 
at  the  middle  of  its  posterior  margin.  The  five  outer  joints  con- 
stitute the  grasping  organ.  The  posterior  antennce  bear  five  long 
bristles  at  tip,  three  of  which  are  made  prehensile  by  the  occurrence 
of  from  eight  to  twelve  short  articulations  in  the  middle  of  the 
hair,  allowing  it  to  be  bent  forward.  At  the  base  of  these  articula- 
tions un  the  outer  bristle,  are  two  short  spinules.  Two  nearly 
longitudinal  rows  of  five  or  six  strong,  short  spines  each  appear  on 
the  under  surface  of  the  outer  joint  of  the  antennule.  The  secon* 
dary  flagellum^  borne  as  usual  on  the  middle  of  the  basal  joint,  is 
not  articulated,  and  bears  four  long  bristles,  two  terminal  and  two 
on  distal  half  of  inner  side.  The  outline  of  the  mandible  is  exactly 
like  that  figured  by  Claus,  but  it  bears  about  ten  teeth,  the  upper 
thick  and  blunt,  the  inner  sharp,  slender  and  longer.  Several  are 
notched  at  tip.  The  lower  angle  bears  a  long  simple  bristle. 
Mandibular  palpus  two-jointed,  second  joint  with  three  long  ter- 
minal hairs  and  a  shorter  spine  attached  at  basal  third  of  anterior 
margin,  jointed  at  base  and  directed  towards  tip,  like  a  dactyl. 
The  maxilla  and  maxillary  palpus  are  scarcely  to  be  distinguished 
from  those  of  C  staphylinus. 

The  first  maxillipeds  are  three-lobed,  the  outer  lobe  constituting 
a  long,  strong  claw.  The  second  and  third  are  about  one-third  as 
long  as  the  first,  and  bear  each  one  strong  simple  spine  and  one 
weak  branched  hair.  The  inner  lobe  is  widest,  about  two-thirds  as 
wide  as  long.  The  dactyl  of  the  posterior  maxilliped  is  spinous  on 
its  inner  edge,  and  the  same  edge  of  the  hand  is  ciliate  and  bears  a 
short,  stout,  sparin&:ly  plumose  bristle  at  its  base,  just  beyond  the 
tip  of  the  closed  dactyl.  The  width  of  this  joint  (the  second)  is 
nearly  half  its  length. 

Basal  joint  of  inner  ramus  oi first  pair  of  legs  nearly  or  quite  as 
long  as  outer  ramus,  the  second  wider  but  only  half  as  long  as  the 


172  TWELFTH  ANKUAL  REPORT. 

third,  and  obliquely  truncate.  Inner  ramus  of  third  pair  of  legs  in 
male  is  three-jointed,  [the  outer  two-jointed,]*  chelate.  The  finger 
isolate,  truncate,  termiuating  in  two  long  plumose  hairs.  The 
dactyl  is  linear,  curved  at  base,  and  twice  as  long  as  finger.  The 
inner  ramus  of  the  fourth  pair  of  legs  is  about  lialf  as  long  as 
outer,  two-jointed,  basal  joint  short,  terminal  joint  about  as  long 
as  middle  joint  of  outer  ramus.  The  Jifth  pair  of  legs  is  best  de- 
veloped in  the  female.  In  the  male  the  length  is  not  over  one- 
third  the  width.  The  basal  portion  bears  three  plumose  hairs  on 
its  very  broadly  rounded  anterior  margin,  of  which  the  innermost 
is  longest.  The  outer  plate  is  nearly  orbicular  and  bears  five 
spines  on  its  terminal  margin,  of  which  the  second  from  the  inter- 
nal angle  is  the  longest.  Genital  plates^  found  in  male  at  posterior 
border  of  first  abdominal  segment,  beneath,  are  short,  slightly  ex- 
panded internally,  with  internal  angles  rounded,  and  externally 
bear  three  sub-equal  bristles,  jointed  at  base,  the  inner  largest  and 
strongest  and  semi-plumose.  The  antennm  of  the  female  are  eight- 
jointed,  extending  backward  to  the  first  free  segment.  The  basal 
joint  of  the  fifth  pair  of  legs  is  sub-elliptical  in  outline,  with  the 
basal  half  produced  externally  into  a  broad,  triangular  process 
which  bears  the  second  joint  on  its  posterior  margin.  The  free  end 
of  the  basal  joint  bears  six  large  plumose  bristles  of  which  the  in- 
ner is  longest.  The  greatest  width  of  the  joint  is  nearly  equal  to 
its  greatest  length.  The  second  or  outer  joint  is  ovate,  sub^trun- 
cate,  spined  on  each  margin,  and  bears  four  plumose  bristles  at  tip 
and  one  at  the  middle  of  its  outer  margin.  Its  length  is  about 
twice  its  breadth." 

Sp.  9.    Canthocamptus  hibernicus,  Brady. 

A  small  species  differing  from  all  others  save  the  next  in  having 
a  three-jointed  inner  ramus  of  the  fourth  foot. 

^^Anterior  antennae  of  the  female  slender,  8-jointed,  about  as 
long  as  the  first  body  segment,  and  much  like  that  of  C.  minutus. 
Inner  branch  of  the  second  antenna  very  small,  1-jointed.  Poster- 
ior foot-jaw  having  a  broad  hand  armed  with  a  long  apical  claw. 
Inner  branch  of  the  first  pair  of  feet  scarcely  twica  as  long  as 
the  outer;  first  joint  longer  than  the  entire  outer  branch,  and  near- 
ly twice  as  long  as  the  united  second  and  third  joints,  both  of 
which  are  extremely  small.  Inner  branches  of  the  second,  third 
and  fourth  pairs  shorter  than  the  outer,  and  3-jointed,  the  first  joint 


*  ETldontljr  a  mlaprlnt,  for  It  Is  the  Inner  ramns  wblcb  Is  chelate. 
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being  very  small.  Inner  segment  of  the  basal  joint  of  the  fifth 
pair  of  feet  in  the  female  elongated,  fringed,. bearing  two  long  and 
three  short  apical  setae;  second  or  outer  joint  sub-ovate,  finely 
fringed  internally;  externally  bearing  six  long  marginal  setae.  In 
the  male  the  limb  is  smaller,  the  basal  joint  short,  broad  and  hav« 
ing  six  short  setae  of  equal  length;  second  joint  nearly  like  that 
of  the  female.  Caudal  segments  somewhat  longer  than  broad;  in- 
ner seta  about  twice  as  long  as  the  outer;  anal  operculum  deuticu* 
late.    Length  .65  mm."    Not  found  in  America. 

« 

Sp.  lO.    Canthocamptus  palustris,  Brady. 

(Plate  K.    Fig.  5.) 

A  brackish-water  species  about  .9  mm.  long,  found  in  a  number 
of  places  in  the  British  Isles.  The  species  presents  several  anom- 
alies. 

The  antennae  of  the  female  are  8-jointed;  those  of  the  male  ro- 
bust, the  last  joint  forming  a  hook.  The  first  four  pairs  of  feet 
have  both  branches  3-jointed;  the  fifth  pair  in  the  female  are  2- 
jointed,  with  a  short  and  broad  basal  joint,  the  second  joint  being 
sub-ovate,  bearing  five  long  apical  setae;  in  the  male  the  fifth  pair 
is  obsolete,  being  reduced  to  a  minute  setiferous  lobe.  Caudal  seg- 
ments short,  bearing  two  principal  setae,  the  outer  half  as  long  as 
the  inner. 

Sp.  11.    Cantliocamptus  miunesotensis.  (Sp.  n.) 

(Plate  T.    Figa.  1— 6.) 

Since  the  manuscript  of  this  genus  was  finished,  a  small  species 
has  been  found  which  seems  undoubtedly  distinct  from  any  of  the 
above.  A  single  pair  were  taken  in  a  gathering  from  BassettV 
creek  containing  C.  minutus  in  abundunce.  Unfortunately  the 
characters  of  the  swimming  feet  are  not  certainly  known,  but  they 
were  apparently  all  three  jointed  save  the  last.  The  antennae  are 
very  short  and  thick,  8-jointed,  with  a  long  flagellum;  the  anten- 
nules  are  of  the  usual  form,  and  the  mouth  parts  rather  large.  The 
first  pair  of  feet  have  the  two  rami  of  nearly  equal  length.  The 
form  is  moderately  elongate.  The  caudal  stylets  are  very  shorty 
quadrate  iu  outline  and  well  armed  with  spines.  The  fifth  foot  of 
the  female  has  four  long  and  two  short  spines  on  the  inner  lamina, 
and  the  terminal  joint  has  five  unequal  spines.  In  the  male  the 
fifth  foot  has  two  spines  on  the  lamina  and  six  on  the  second  joint,. 
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one  being  a  small  bristle.  The  male  antenna  is  of  peculiar  form. 
The  teeth  of  the  anal  plate  are  large  and  emarginate  (see  fig,  4.) 
The  swimming  feet  are  all  armed  with  very  strong  spines,  aside 
from  the  usual  quota  of  spines  at  the  end  of  each  joint.  Length 
.65  mm. 

NOTK.—C. /ronfifialis,  Rehb«rg.  This  author  seems  to  have  parted  with  his  usual 
aeumen  in  the  remarks  upon  this  species.  After  describinK  a  Cauthocamptus  with  the 
Inner  ramus  of  the  first  foot  "relchUch  doppelt  so  lang  wie  die  beiden  Grundglieder  des 
Aussennasts,*'  he  draws  a  moral  on  the  mutability  of  genera  from  the  fact  that  Brady 
founded  the  genus  Attheyella  -*auf  grund  der  Eingliede  des  Innenastes  am  flerten 
Fusspaare  und  einer  derartigen  Bildung  des  ersten  Fusses,  wie  er  bie  G.  frontinalis 
beschreiben  ist"  Brady  says  (Brit.  Gopepoda,  p.  68) :  *'lnner  branch  of  first  pair  of  feet 
scarcely  at  all  elongated,  and  either  2-  or  3-jolnted,"  etc.  The  distlncti?e  characters 
being  the  i-  or  2-]ointed  2d  and  3d  feet  and  the  1 -jointed  inner  ramus  of  the  fourth  foot, 
It  is  doubtful  if  G.  frontinalis  is  really  new. 


II.    Geku8  Atthetella,  Brady. 

This  genus,  the  diagnostic  characters  of  which  have  been  above 
indicated,  contains  three  noq:iinal  species.  It  is  quite  difficult  to 
say  what  diflFerences  exist  between  Sars'  ^^Canthocamptus^'*  pygmceus 
and  Attheyella  spinosa.  Brady  did  not  seem  to  recognize  the  fact 
that  his  diagnosis  included  that  species.  The  third  species  is  the 
blind  A.  cyrptorum,  of  Brady,  which  it  is  interesting  to  compare 
with  the  blind  Bradya  limicola  of  the  coa^t  of  the  gulf  of  Mexico. 

PCECILOSTOMATA. 

This  group,  consisting  of  animals  more  or  less  like  Cyclops  in 
appearance,  but»  during  part  of  their  existence,  semi-parasitic,  has 
been  very  little  studied  in  America.  Most  of  the  fresh-water  species 
inhabit  the  gill-cavities  of  fishes.  The  gills  of  fishes  should  always 
be  examined  (if  practicable,  microscopically)  for  these  interesting 
animals. 

The  mouth  parts  are  greatly  reduced  and  their  homologies  un- 
<;ertain. 

Gektjs  ErgasiluSi  Nordmann. 

Body  shaped  much  as  in  Cyclops;  anterior  antennae  short;  anten- 
nules  in  the  female  large,  four-jointed,  terminating  in  a  strong 
ijlaw.  Mouth  opening  in  the  center  of  the  very  large  head,  which 
is  not  beaked  in  front.  The  mouth  parts  are  inconspicuous,  but 
the  maxilliped  is  a  stout  organ  terminating  in  a  long  claw.  The 
three  anterior  pairs  of  feet  are  bi-ramose,  and  each  ramus  is  three* 
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jointed;  the  outer  ramus  of  the  fourth  foot  is  two-jointed;  the  fifth 
pair  is  absent  or  rudimentary.  The  abdomen  is  four  or  five-jointed, 
and  the  stylets  are  rather  short.    Ova-sacs  two,  large. 

!Ergrasilus  depressus,  Sars. 

(See  Forhandlinger  i  Videnskabs-Selskabet,  1862.) 

The  form  figured  in  plate  S.,  fig.  1,  is  known  from  a  gathering 
taken  under  the  same  circumstances  as  Sars*  specimens,  and  con- 
sisted only  of  males.  The  animal  is  very  transparent  with  deep 
blue  markings  below,  especially  between  the  bases  of  the  feet. 
Sars  thinks  the  males  are  always  free,  while  the  females  early  re- 
tire to  the  gill-cavities  of  fishes.  This  species  may  be  distinct  from 
the  Norwegian  form,  but  there  is  no  reason  for  declaring  that  it  is 
so. 

E.  depressus  is  probably  the  young  of  the  widely  distributed  E. 
sieboldii. 


Note. — As  the  systematic  part  of  this  work  draws  to  a  close,  a 
note  is  received  from  Prof.  Birge,  who  was  so  kind  as  to  glance 
through  advance  sheets  of  the  portion  upon  Giadocera.  Prof.  Birge 
informs  me  that  his  Scapholeberis  nasuta  is  the  same  as  S.  (Daph- 
nia)  aurita,  Fischer,  as  published  in  1849  in  the  Bull.  Natur- 
forsch,  Gesellsch.  in  Moscau,  Bd.  22.  This  paper  I  have  not  seen. 
At  Prof.  Birge^s  suggestion,  then,  read  on  page  43. 

Sp  4,    Scapholeberis  aurita,  Fischer. 

Daphnia  aurita,  fischrr. 
SeapholcherU  na»uia,  biuob. 
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CHAPTER  IV. 


COLLECTING,  PRESERVATION   AND   MISCELLANEOUS 

NOTES. 

The  appliances  employed  in  the  capture  and  study  of  Entomo- 
straca  are,  in  the  main,  those  employed  by  the  student  of  aquatic 
vegetation.  The  first  in  order  of  importance  is  the  hand-net  and 
its  accompaniment,  long  rubber  boots,  such  as  cover  the  entire 
leg  being  preferable.  Thus  equipped,  the  student  can  collect  by 
far  the  greater  number  of  fresh- water  Crustacea.  The  net  is  best 
made  by  obtaining  an  ordinary  gaff  or  dipping  net  of  extra 
strength  but  small  size.  If  jointed,  the  ferrule  must  be  unusually 
strong,  not,  indeed,  because  of  the  weight  or  activity  of  the  prizes, 
but  because  it  is  often  necessary  to  lift  a  net  full  of  water,  which  is 
a  greater  strain  than  the  strongest  fish  would  produce  in  a  net 
with  open  meshes.  The  ring  of  such  a  net  is  furnished  with  a  me- 
dium-sized bag  of  some  porous  but  still  rather  close  fabric.  The 
writer  usually  uses  for  this  purpose  the  thinner  variety  of  fiour 
sacking.  This  material  fulls  a  little  when  wet,  and  permits  the 
water  to  pass  rather  too  slowly,  but  this  is  a  good  fault.  The  net 
is  used  in  shallow  water  and  among  weeds.  After  the  net  has 
been  repeatedly  filled  and  permitted  to  drain  nearly  empty,  the 
bottom  of  the  net  is  seized  and  the  small  remaining  amount  of 
water  is  thrown  by  a  dexterous  movement  of  the  hand  into  a  large- 
mouthed  jar,  several  of  which  are  needed.  By  this  method  the  ani- 
mals can  be  secured  in  any  desired  degree  of  concentration,  so  to 
speak,  provided  care  is  taken  to  avoid  fouling  the  net  with  fine 
mud  or  debris.  A  single  jar  should  usually  contain  only  a  gather- 
ing from  a  single  locality.  In  case  the  collection  is  not  to  be  ex- 
amined at  once,  the  gathering,  which  must  now  be  quite  free  from 
admixture  of  mud  and  filth,  is  concentrated  as  much  as  possible. 
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and  then  poured  into  a  thin  filter-paper  or  a  thin  muslin  bag. 
When  nearly  dry,  the  funnel  is  held  over  a  small  bottle,  an  open- 
ing is  made  in  the  apex  of  the  filter,  and  the  contents  washed 
through  with  slightly  dilute  glycerine.  Soon  after  pure  glycerine 
is  added  so  as  to  bring  up  the  whole  to  the  required  degre  of  con- 
centration. A  sufiBciency  must  be  used  to  well  cover  up  the  whole. 
In  case  of  haste  the  end  of  the  filter  containing  the  gathering  may 
be  torn  oflFand  placed  at  once  in  a  bottle  of  glycerine  or  alcohol. 

For  the  collection  of  Cypridae  it  is  recommended  to  use  a  very 
thin  fine  net,  and  gather  as  much  as  possible  of  the  finely  commi- 
nuted debris  which  settles  in  weedy  pools.  Spread  this  material  in 
shallow  pans  and  in  an  hour  or  so  skim  the  surface  with  a  small 
spoon-like  hand-net,  and  transfer  with  the  addition  of  clear  water 
to  shallow  porcelain  plates.  Such  gatherings  may  contain  Ilyo- 
cryptus,  Monospilus,  the  hook-nosed  Pleuroxids  (=Percantha)  and, 
perhaps,  also  species  of  Canthocamptus. 

The  entomostraca  of  the  larger  lakes  must  be  sought  by  a  differ- 
ent method.  A  net  of  larger  size,  and  composed  of  very  thin  ma- 
terial is  drawn  after  a  boat  which  is  kept  moving  in  different  parts 
of  the  lake.  Such  a  net  should  be  so  weighted  as  to  receive  water 
from  the  surface  as  well  as  from  several  inches  below  it.  The  net 
is  emptied  occasionally  with  plenty  of  water  into  large  bottles, 
which  may  preferably  be  placed  in  the  dark  if  to  be  unexamined 
for  some  time.  Water  kept  in  the  dark  will  preserve  its  animal 
life  for  a  much  longer  time  than  if  exposed  to  the  sunlight. 

A  similar  net  may  be  placed  in  a  rapid  stream  in  such  a  way 
chat  it  remains  partly  full,  but  does  not  overflow.  The  accumula- 
tions of  a  day  may  be  thus  gathered  into  little  space.  The  faucets 
of  the  city  water  will  frequently  afford  a  good  supply  of  animal 
life,  and  unfortunately  in  Minneapolis  a  rather  large  number  of 
forms  are  worms  of  a  suspicious  and  unpleasant  appearance.  It 
must  be  observed  that  for  this  purpose  the  faucet  must  be  well 
open  so  that  a  goo^d  current  is  secured,  otherwise  most  of  the  im- 
purities will  be  dropped  on  the  way.  A  friend  mentioned  that  very 
little  life  was  found  in  the  city  water  after  long  and  careful  experi. 
ment,  during  which,  however,  a  very  small  stream  was  allowed  to 
trickle  through  the  complicated  set  of  graduated  screens.  But  the 
writer  at  the  same  time  secured  a  rather  large  supply  both  of  en. 
tomostraca  and  vegetable  forms  by  simply  permitting  the  water 
from  the  hydrant  faucet  to  flow  with  full  head  through  a  muslin 
net. 

But  our  methods  are  not  yet  exhausted.    The  dipping  bottle 
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frequently  brings  up  animals  quite  different  from  those  collected 
by  the  towing  net  at  the  surface.  This  consists  of  a  large  bottle 
weighted  by  a  suitable  bit  of  lead  or  iron  and  fitted  with  a  tight- 
fitting  cork  or  wooden  stopple.  The  stopple  is  attached  to  the  line 
fastened  at  the  neck  of  the  bottle  in  such  a  way  that  a  sudden 
twitch  of  the  cord  opens  the  bottle  when  it  has  sunk  to  the  re- 
quired depth.  Another  method,  when  one  does  not  object  to  ming- 
ling forms  from  all  depths,  is  to  lower  a  net  weighted  with  a  heav}' 
ring  to  the  bottom,  there  agitating  it  slightly  and  drawing  it  vertical- 
ly upward.  This  serves  in  a  poor  way  in  the  place  of  a  dredge  and 
will  secure  a  larger  gathering  than  the  dipping  bottle,  and  is  quite 
as  easily  rigged.  The  collections  secured  in  either  of  the  above  ways 
are  placed  in  large  shallow  porcelain  plates  and,  the  microscope  be- 
ing ready,  the  study  may  begin.  With  a  rather  large  hand-mag- 
nifier, with  which,  however,  the  student  will  soon  be  able  to  dis- 
pense entirely,  the  various  forms  seen  swimming  or  creeping  or 
springing  about  are  scanned,  chiefly  for  the  purpose  of  noting 
their  motions.  The  little  black,  brown  or  yellow  imps  springing 
on  the  surface  are  rapidly  skimmed  off  as  hindrances,  and  (if  the 
student  is  interested  in  the  Podurte)  consigned  to  a  bottle  of  spirits. 
Next  a  great  Belostoma,  Corixa,  Water-skater,  Ranatra,  or  Dysti- 
cus  requires  the  same  treatment.  Perhaps  a  half  dozen  ''whirligig- 
beetle"  require  more  time  to  dispose  of,  and  then  a  careful  remov- 
al of  the  dragon-fly  larvae  and  ''water-tigers"  leaves  the  coast  com- 
paratively clear  save  for  sand-fleas  and  dipterous  larva?  which  must 
be  endured  as  necessary  evils. 

With  a  narrow  slip  of  paper  folded  trough-wise  the  desired  animal 
is  captured  by  a  quick  movement  and  the  water  permitted  to  drain 
off,  when  the  specimen  is  placed  on  the  object-carrier,  and  a  square 
cover  glass,  one  corner  of  which  has  been  armed  with  a  bit  of  wax, 
is  placed  over  the  animal  and  then  adjusted  so  as  to  give  the  re- 
quisite amount  of  pressure  to  quiet  its  restless  motions.  The  slip 
of  paper  is,  in  every  way,  more  convenient  than  a  dipping  tul^e  and 
avoids  flooding  the  object-carrier.  With  a  half-inch  objective  and 
suitable  eye-piece  the  whole  animal  is  drawn  in  as  natural  a  posi- 
tion as  possible,  either  with  the  aid  of  a  camera  or  free  hand,  by  the 
assistance  of  careful  measurements  and  a  given  scale.  A  one-fifth 
inch  objective  is  now  substituted  and  all  possible  details  added.  If 
any  dissections  are  necessary,  the  cover  glass  may  be  removed,  the 
slide  placed  upon  a  slip  of  black  paper  and  the  parts  separated  as 
far  as  possible  by  the  aid  of  a  watchmaker's  glass  or  dissecting 
microscope. 
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Up  to  the  present  time  almost  the  only  reagent  which  could  be 
employed  for  the  instantaneous  killing  of  Entomostraca  with  the 
body  in  its  natural  position  and  the  preservation  of  the  same  was 
osraic  acid,  which  partly  on  account  of  its  expense,  perhaps,  seems 
rarely  to  find  its  way  into  our  laboratories.  And  even  this  is  but 
partially  successful  or  causes  such  a  dark  color  as  to  obscure  what 
one  most  desires  to  see.  The  desideratum  seems  to  have  been  sup- 
plied by  the  discovpry  of  Prof.  Hermann  Fol  that  ferric  perchloride 
produces  not  only  an  instantaneous  death  but  a  fixation  of  all  the 
parts  with  very  little  coloration  or  shrinkage.  The  alcoholic  solu- 
tion is  diluted  to  about  2  per  cent,  and  applied  to  a  small  quantity 
of  water  in  which  the  animal  is  swimming,  or  a  more  concentrate 
solution  is  added  at  once  to  the  water  of  a  vessel  containing  numer- 
ous Entomostraca.  The  water  is  poured  off  and  the  animals  washed 
with  alcohol  of  70  per  cent.,  to  which  a  few  drops  of  nitric  acid 
may  be  added  to  remove  the  ferric  salts.  According  to  Fol,  in 
transparent  animals  the  appearance  is  very  little  changed  by  this 
process.  Specimens  thus  prepared  may  be  preserved  in  alcohol 
and  afford  preparations  for  making  thin  sections.  They  do  not 
take  color  well,  but  may  be  stained  with  gallic  acid  without  diffi- 
cult}'. 

As  a  preservative,  glycerine  does  admirably  for  Copepoda,  but  no 
known  fluid  works  satisfactorily  for  tbe  Gladocera  unless  after  such 
treatment  as  above  indicated.  Sections  may  be  made  by  imbedding 
in  soap,  but  the  tissues  of  the  Cladocera  are  so  delicate  that  the 
writer  never  succeeded  in  making  permanent  preparations  of  such 
sections.  Either  the  alcohol  or  the  balsam  as  it  flows  in  almost  in- 
evitably disturbs  the  natural  position.  50  grammes  of  soap  are  dis- 
solved in  200  cu.  cent,  heated  alcohol  of  96  per  cent.  The  soap 
should  be  shaved  very  thin.  A  shallow  paper  trough  is  prepared 
and  filled  with  the  still  warm  mixture,  and  the  animal,  which  lies 
in  concentrated  alcohol,  is  transferred  into  the  solution  and  agitated 
till  its  tissues  are  permeated  with  the  soap.  When  cold,  the  bit  of 
soap  is  cut  into  the  required  form  and  is  ready  to  be  placed  in  the 
microtome. 

As  a  preservative  medium  for  Copepoda,  Cari>enters'  gelatine  an- 
swers well.  It  consists  of  clarified  gelatine,  one  ounce  to  six  fluid 
dramchs  of  pure  glycerine.  The  preparations  mounted  in  this  re- 
quire no  cement,  as  the  gelatine  is  quite  firm  when  cold. 
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APPENDIX. 


The  previous  pages  refer  to  the  fresh- water  Crustacea  simply  and 
will  give  a  tolerable  idea  of  the  variety  exhibited  in  the  fauna  of  the 
lakes  and  rivers  of  America.  The  majority  of  Copepoda  are  marine 
and  the  coasts  of  the  United  States  will  aflford  the  student  of 
marine  entomostraca  a  rich  harvest  of  curious  forms.  These  ani- 
mals are  now  being  investigated,  it  is  understood,  by  competent 
naturalists.  In  the  meanwhile  any  notes  may  be  of  a  temporary 
interest.  The  following  jottings,  which  are  the  result  of  a  few  days 
stay  on  Mississippi  sound,  will  give  an  idea  of  the  fauna  of  the  gulf 
of  Mexico,  They  are  extracted  from  a  paper  offered  the  Minnesota 
Academy  of  Natural  Sciences. 

FAMILY  CALANID.E. 
GEJfUS  PsEUDO-DiAPTOMUS.    (Gen.  n.) 

Resembling  Metrida  and  Diaptomus;  compactly  framed;  cepha- 
lothorax  6-jointed,  last  two  segments  coalescent  above;  head  round- 
ed in  front,  beaked;  eye  small;  antennas  appearing  22-jointed  in 
both  sexes,  longer  than  the  thorax:  the  right  male  antennas  genic- 
ulate as  in  Diaptomus;  antennules  bi-ramose,  both  rami  rather  short, 
inner  one  seemins:  but  two-  or  three-jointed;  mandible  ten-toothed; 
maxillipedes  well  developed;  feet  all  bi-ramose  save  the  last,  both 
rami  3-jointed;  first  feet  smaller;  fifth  feet  with  inner  ramus  obso- 
lescent, in  the  male  nearly  as  in  Diaptomus,  in  the  female  rather 
slender,  simple,  three-jointed;  abdomen  in  the  female  3-jointed,  in 
the  male  5-jointed;  stylets  in  the  female  longer;  ova-sac  single; 
spermatophore  pear-shaped. 

This  genus  is  of  unusual  interest  on  account  of  its  close  approach 
to  the  fresh-water  section  of  the  family. 

The  spermatophore  in  this  genus  is  large  and  swollen  and,  as 
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seen  through  the  body  of  the  male,  is   liable  to   be  mistaken    for 
eggs. 

Psevido-diaptoiuus    pclagicus.    (Sp.  n.) 

Rather  compact;  thorax  alike  in  the  sexes,  antennae  short, 
seeming  22-jointed;  first  foot  small,  both  rami  3-jointed;  fifth  feet 
in  the  male  with  but  small  rudiments  of  the  inner  rami,  basal 
portion  heavily  armed  with  short  teeth,  otherwise  almost  as  in 
Diaptoiuus;  fifth  feet  of  female  slender,  alike;  abdomen  in  male 
very  slender,  with  short  stylets  armed  with  five  terminal  setas  and 
a  series  of  bristles  on  the  inner  margins,  distal  margin  of  segments 
of  abdomen  toothed;  a  series  of  spines  also  ornaments  the  middle 
of  the  first  segment  below;  abdomen  of  female  short  and  very 
spiny,  first  joint  thick,  second  slender,  oblong,  third  joint  short; 
length  of  abdomen  supplemented  by  that  of  the  elongated  stylets, 
which  are  spinulous  on  their  edges;  ova-sac  ovoid,  eggs  numerous; 
opening  of  operculum  vulvae  with  lateral  projecting  lips. 

This  species  is  ornamented  with  irregular  markings  of  brownish 
color  which  give  it  a  strange  appearance  not  observed  in  any  other 
copepod.  The  size  is  like  Temora  relox,  which  the  female  resem- 
bles a  little,  a  resemblance  enhanced  by  the  elongated  stylets.  By 
some  changes  in  the  definitions  of  Aletrida  and  Pleuromma  these 
three  genera  could  l>e  united,  but  there  would  then  be  no  valid 
excuse  for  not  admitting  Diapfomns^  so  that,  on  the  whole,  it  may 
be  well  to  let  matters  stand  until  we  reach  some  better  understand- 
ing of  the  natural  generic  affinities  of  these  animals. 

Habitat,  Mississippi  sound,  gulf  of  Mexico. 

Genus  Dias,  Lilljeborg. 

Slender ;  cephalothorax  very  long,  narrow  in  front ;  abdomen 
with  five  segments  in  the  male,  in  the  female  with  three;  antennae 
20-jointed,  nodose ;  secondary  branch  of  antennules  one-jointed, 
small ;  labrum  large;  posterior  maxillipeds  short;  swimming  feet 
with  2-  and  3* jointed  rami;  fifth  feet  with  a  single  ramus. 

Dias  loiigireuiiSy  Lilljeborg  ? 

Unfortunately  the  gathering  was  insufficient  to  determine  with 
ci?rtainty  the  identity  of  our  species  with  the  above,  but  the  female 
agrees  quite   well;  and    those   points  in   the  young   males  seen 
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which  could  be  compared  with  the  descriptions  of  D.  longiremis 
were  sufficieutly  concordant.  This  species  ranges,  in  the  eastern 
hemisphere,  from  the  North  sea  to  the  Mediterranean >  and  could 
be  expected  here.  It  is  a  very  active  animal  and  represents  a  well 
differentiated  type. 

Genus  Temora,  Baird. 

Elongate;  thorax  five-jointed,  fourth  and  fifth  segments  closely 
combined  ;  abdomen  with  four  segments  in  the  male,  three  in 
female ;  antennae  21-  or  25-jointed ;  right  antenna  of  the  male 
geniculate;  mouth  parts  as  in  Calanns;  inner  branches  of  second, 
third  and  fourth  pairs  of  feet  two-jointed,  of  first  one-  or  two-jointed; 
fifth  feet  with  but  one  branch,  prehensile  in  the  male. 


Temora  affinis,  Poppe. 

^  r.  O^aCiUit,  HEBRICK,  MS. 

The  shallow  bays  and  estuaries  along  the  Gulf  of  Mexico  swarm 
with  a  species  of  Temora  but  little  unlike  T.  velox. 

The  body  is  much  less  compact,  it  being  rather  slender  in  both 
sexes;  in  like  manner  the  caudal  stylets  are  very  much  elongate^ 
being  nearly  as  long  as  in  T.  longicornis  of  Mueller,  from  which  it 
is  clearly  distinguished  by  many  obvious  characters,  and  which 
seems  to  show  an  approach  to  Metrida. 

The  antenna?  in  male  and  female  are  just  as  in  7.  velox^  and  the 
fifth  feet  are  little,  if  at  all,  dissimilar ;  the  spine  on  the  second 
joint  in  the  female  is  not  serrated,  however,  and  the  basal  joint  of 
the  abdomen  in  this  sex  has  three  teeth  on  either  side.  The  caudal 
stylets  are  about  six  times  as  long  as  broad  in  the  female  and 
densely  spined,  as  is  the  last  abdominal  segment.  The  stylets  are 
more  slender  in  the  male  and  have  few  spines,  but  the  last  abdom- 
inal segment  has  three  larger  spines  on  either  side.  Inner  ramus 
of  the  first  foot  one-jointed.  The  animal  is  generally  colorless,  in 
autumn  at  least,  but  may  be  variously  ornamented  with  prismatic 
colors,  the  most  constant  of  which  markings  are  a  band  about  the 
stvlets  and  across  the  thorax  and  between  the  bases  of  the  feet. 
The  ova  are  very  numerous  and  carried  as  in  Diaptomics.  Thia 
species  is  littoral  in  habitat  and  ranges  from  salt-water  bays  to  the 
fresh  waters  of  rivers,  along  with  several  varieties  of  Cyclops ^ 
Sida^  etc. 
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FAMILY  HARPACTICID;E. 
Genus  Amyone,  Glaus. 

Body  much  compressed;  dorsal  margin  strongly  curved;  head 
very  large,  produced  and  angled  below;  anteunjfi  6-  to  8-jointed; 
antennules  palpate,  3-jointed;  second  maxillipeds  long,  chelate  at 
the  end;  last  thoracic  and  anterior  abdominal  segments  enlarged; 
fifth  feet  leaf-like,  large. 

A  very  small  crustacean,  little  over  i  ram.  long,  occurs  in  the 
gulf  of  Mexico  in  shallow  water  among  vegetation.  InsufiBcient 
material  prevented  its  complete  study,  but  it  is  nearly  allied  to  A. 
sphwn'ca,  Glaus,  from  which  it  diflFers  in  several  particulars. 

I  can  do  no  better  than  quote  the  remarks  of  Glaus,  the  original 
discoverer  of  this  peculiar  genus. 

"The  body  of  this  highly  remarkable  form,  represents,  in  its 
general  form,  an  intermediate  stage  between  the  nauplius  (cyclops 
larvae)  and  the  mature  copepods.  The  oval,  almost  spherical  formi 
the  slight  development  of  the  abdomen  and  the  enlargement  of  the 
anterior  thoracic  segment  recall  the  structure  of  the  larva,  while 
the  almost  complete  segmentation  of  the  body,  the  jointing  of  the 
antennae  and  the  swimming  feet,  as  well  as  development  of  the  re- 
productive organs,  make  the  maturity  of  the  creature  certain." 
(Beitr.  zur  Kenntniss  der  Entom'^straken.) 

Gexus  Laophonte,  Philippi. 

Rather  slender;  antenna  -k-^  S-jointed;  palp  of  antennules 
1-jointed;  mandibular  palp  l-or-2-jointed;  maxilhe  palpate;  first  pair 
of  feet  slender,  outer  branch  short,  3-jointed,  inner  branch  elon- 
gated. 2-jointed;  three  following  pairs  with  one  ramus  3-,  the  other 
2-jointed. 

Laophonte  similis,  Claus? 

The  small  crustacean  which  is  referred  to  the  above  species  oc- 
curs sparingly  in  the  brackish  waters  of  Mobile  bay,  and  with 
Teinom  seems  to  be  the  only  entomostracean  not  also  found  in  the 
fresh  waters  adjacent. 

From  the  few  specimens  found  it  could  not  be  certainly  deter- 
mined that  our  species  is  identical  with  the  European.  The  dif- 
ferences are,  however,  such  as  might  be  expected  in  imaiaturespeci- 
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mens.  Brady  figures  a  similar  reductiou  in  the  number  of  joints 
of  the  antennae  as  that  seen  in  our  specimens.  The  fifth  foot  too, 
is  less  well  armed  with  spines,  but  otherwise  the  agreement  is  tol* 
erably  close. 

Genus  Harpacticus,  Milne-Edwards. 

Elongate  or  expanded  laterally;  head  united  with  the  first  thor- 
acic segment;  first  and  second  abdominal  segments  coalescent: 
antenna  8-,  9-jointed;  mandibular-palp  2-branched,  large;  second 
pair  of  maxillipeds  strongly  developed;  outer  ramus  of  the  first 
pair  of  feet  2-  or  3-jointed,  inner  ramus  2-jointed;  first  and  second 
joints  of  outer  ramus  elongated,  second  joint  of  inner  ramus  short; 
both  rami  of  following  pairs  of  feet  3-jointed;  ova-sac  single. 

Harpacticus  cliclifcr,  Mueller,    (var.  n.  ?) 

The  speciee  inhabiting  the  gulf  of  Mexico  resembles  H,  fjracilis^ 
Glaus,  in  the  length  of  the  seta?  and  some  other  peculiarities;  but 
the  anteunary  palp  is  more  like  //.  cheli/er^  with  which  it  closelj' 
agrees  in  most  respects.  Remembering  that  the  entomostraca 
have  their  highest  development  in  temperate  and  arctic  regions,  the 
small  size  and  greater  pro|)ortional  length  of  setae  and  stylets  may 
be  explained,  //.  f/racilis  from  the  Mediterranean  takes  the  place 
of  the  true  H,  cheli/er  of  the  North  sea,  and  is  regarded  by  Brady 
as  the  same  species.  Our  form  would,  in  this  case,  stand  more 
nearly  related  to  the  typical  form.  Both  branches  of  the  first  feet 
are  two-jointed  and  the  anteunary  palp  has  three  spines  on  its  dis- 
tal segment. 

Genus  Bradya,  Boeck.     (1872.) 

Antenna?  very  short,  G-,  T-joiu ted;  antennules  of  moderate  size 
longer  than  antennae,  with  a  2-  or  3-jointed  palp;  mandibular  palp 
large;    maxillipeds   rather  large,  outer   branch   (first  foot-jaw   of 
Brady?)  much  as  in  Calanichv;  first  four  pairs  of  feet  nearly  alike; 
fifth  pair  small,  not  lamellate. 

This  peculiar  genus  is  not  yet  well  circumscribed  and  defined, 
and  it  is  much  to  be  regretted  that  lack  of  time  prevented  from 
ascertaining  how  far  the  western  species  agrees  with  the  generic 
characters  of  the  European  form  and  thus  determining  the  validity 
of  the  assumed  generic  criteria.  That  our  species  is  a  member  of 
the  genus  can  not  be  doubted,  but  the  hurried  examination  which 
could  be  devoted  to  it  failed  to  cover  the  entire  structui-e. 
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Bradya  limicola.    (Sp.  n.) 

Body  flattened;  free  margins  of  the  segments  of  the  dorsal  cara- 
pace rather  long;  little  separation  between  abdomen  and  thorax; 
abdomen  cylindrical,  rather  long;  stylets  short ;  distal  margin  of 
the  segments  spined  ;  antennas  very  short,  6-  or  7-jointed,  hardly 
longer  than  the  movable  beak ;  second  antennas  much  longer, 
3-jointed;  palp  long,  two-jointed  ;  mandibles  palpate,  teeth  fine> 
much  as  in  Calanidac;  palp  bi-ramose,  second  ramus  very  small ; 
maxillae  of  moderate  size;  maxillipeds  large,  outer  one  as  in  Qjila- 
nid%;  first  four  pairs  of  feet  bi-ramose,  each  ramus  3-jointed ;  fifth 
foot  small,  with  two  terminal  digitate  processes  and  a  seta  on  either 
side.  The  male  is  at  least  a  third  smaller  and  has  longer  caudal 
stylets;  the  antennas  are  modified,  but  very  short.  The  eyes  are 
wanting  in  both  sexes.  This  very  interesting  species  was  collected 
in  the  brackish  water  of  a  ditch  shaded  by  high  sedges  so  that  the 
sun  could  hardly  penetrate.  I  did  not  find  any  representative 
of  the  genus  in  the  open  waters  neighboring,  but  it  is  hardly  to  be 
doubted  that  such  exist.  This  species  is  quite  distinct  from  Bra* 
dya  typica  of  north  Europe. 

The  only  other  blind  copepod  with  which  I  am  familiar  is 
AttheyeUa^  which  is  circumstanced  somewhat  as  the  above. 

The  European  B.  typica  is  pelagic;  ours  dwells  in  darkened 
ditches  and  seems  to  furnish  another  illustration  of  the  effects  of 
seclusion  upon  the  visual  organs.  Brady  seems  to  have  transposed 
the  maxillipeds;  these  are  really  but  branches  of  the  same  organ > ' 
as  shown  by  the  development,  and  the  outer  ramus  is,  probably, 
what  Brady  usually  calls  secoud  foot-jaw  but  here  first  foot-jaw. 
In  the  characters  of  the  mouth  parts  and  fifth  feet  our  species 
seems  to  show  an  affinity  with  the  elongated  higher  copepoda. 

Ocean  Springs,  Mississippi. 

Caligus  aiuericaiiuSy  Dana  and  Pickering  ? 

A  species  of  Caligus  was  collected  at  dusk  far  out  in  Mississippi 
sound  in  considerable  numbers.  The  animals  were  floating  in  a 
bank  of  vegetation  and  swam  freely.  They  seem  not  to  differ 
greatly  from  the  species  described  by  Dana  and  Pickering  in  1838 
from  the  cod  near  New  York.  The  fish  lice  are  remarkable  for 
their  flattened  bodies  and  the  paired  sucking  organs  on  the  head. 

A  species  of  Corycaeus  allied  to  C.  varius  of  Dana  was  also  col- 
lected. 
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Note. — Prof.  Forbea,  to  whom  advance  sheets  of  the  portion  on 
Copepoda  were  sent,  writes  me  that  he  somewhat  questions  the 
identity  of  the  Minnesota  species  of  Diaptomus  referred  to  D. 
leptopus  with  the  species  for  which  that  name  was  proposed.  I  do 
not  know  of  any  facts  casting  doubt  upon  the  reference,  but  wish 
to  call  the  reader's  attention  to  the  suggestion  of  Prof.  Forbes. 
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Fig.    1.    abdomen  of  Moina  paradoxa^  female,  from  Minnesota. 

Fig.    la.  spine  from  post-abdomen. 

Fig.    2.    post-abdomen  of  Moina  recfirostris. 

Fig.  3.  head  of  Jlf.  paradoxa^  female,  showing  (a)  eye  with  pig- 
ment and  lenses,  (b)  supra-oesophagal  ganglion,  anten- 
nule  with  (c)  its  muscle,  (d)  its  nerve,  and  (e)  its  terminal 
sensory  filaments,  (f)  the  caecum  of  stomach,  (g)  optic 
ganglion,  (h)  stomach,  (i)  oesophagus,  (j)  the  muscles 
which  move  the  eye,  also  part  of  the  labrum. 

Fig.    4.<    antennae  of  same. 

Fig.    5.    ephippium  of  M.  rectirostris. 

Fig.    6.  "         o{  M.  paradoxa. 

Fig.    7.    seminal  cell  of  M,  parndoxa ;  7a,  a  group  less  magnified. 

Fig.    8.    seminal  cells  of  M,  rectirostris. 

Fig.    9.    first  foot  of  male  of  M.  paradoxal 

Fig.  10.      "      "     '*    *'      '*  M.  rectirostris  (from  Weismann). 

Fig.  11.    male  Jf.  rectirostris  (from  Weismann). 

Fig.  12.  head  of  Ceriodaphnia  rotunda.  ( This  and  the  following 
numbers  after  P.  E.  Mueller.) 

Fig.  13.    head  of  C.  punctata. 

Fig.  14.        ''        C.  pulchella. 

Fig.  15.        "        C.  reticulata. 

Fig.  16.        "        C.  quadranyula. 

Fig.  17.        *'        C.  quadrangula. 

Fig.  18.     post-abdomen  of  C,  quadrangula. 


Fig.  19. 
Fig.  20. 
Fig.  21. 
Fig.  22. 
Fig.  23. 


C,  pulchella. 
C.  megops, 
C.  reticulata. 
C.  laticaudata, 
C.  rotunda. 
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PLATE  B. 


Fig. 

1. 

Fig. 

2. 

Pig. 

3. 

Pig. 

4. 

Pig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Pig. 

9. 

Fig. 

10. 

Fig. 

11. 

Pig. 

12. 

Pig. 

13. 

Pig. 

14. 

Pig. 

15. 

Ctriodaphnia  rotunda^  male  (after  Earz). 

C  alabatnensia.  female. 

C,  reticulata,  post-abdomeu  of  male  with  opening  of  vas 

deferens  (after  Weismann). 

C.  consora  ?  ? 

C.  scitula^  head  of  female. 

do.,  post-abdomen. 

do.,  antennule  of  male. 

do.,  semen  cell  of  male. 

Scapkoleberis  angulaia^  adult  female;  9a.  first  foot. 

Schapholeberis  annata^  ^^ 

do.,  view  from  below. 

Lyncodaphnia  tnacrothroides^  young. 

do.,  labrum. 

do.,  antennule. 

do.,  last  foot,  purple  pigment  in  lower  part. 
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Pig.  1.  Lijncodaphnia  macrothroides  {=  Ofryoxu8?\  adult  female, 
showing  coiled  intestine,  elevated  anus,  long  antennules, 
elongated  seta  of  second  antennae,  anterior  caeca,  etc. 

Fig.  2.    post-abdomen  of  the  same. 

Fig.  3.    antennule. 

Figs.  4 — 6.    Polyphemus  pedicidus^  young  and  adult  females. 
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Fig.    1.  Macrothrix  tenuicornis^  la.  labrum. 

Fig.    2.  do.,  first  foot. 

Fig.    3.  do.,  antennae  of  young. 

Fig.    4,  Macrothrix  pauper. 

Fig.    5.  Macrothrix  rosea^  antenna  of  male. 

Fig.   6.  do.,  spines  of  shell-margins. 

Fig.    7.  do.,  post-abdomen. 

Fig.    8.  Macrothrix  laticornis^  male. 

Fig.    9.  do.,  semen  cells. 

Fig.  10.  Pasithea  rectirostris,  male  antenna. 

Fig.  11.  Macrothrix  rosea^  post-abdomen. 

Fig.  12.  Macrothrix  tenuicomis,    " 

Fig.  13.  Macrothrix  rosea^  post-abdomen  of  male. 

Fig.  14.  Drepanothrix  dentata,  antenna. 

Fig.  15.  Ilyocryptua  sordidus,  marginal  spines. 

Fig.  16.  do.,  antenna. 

Fig.  17.  do.)  post-abdomen. 

Fig.  18.  Ilyocryptus  spinifer^  18a.  marginal  spines. 

Fig.  19.  do.,  antenna. 

Fig.  20.  Macrothrix  tenuicomis^  heart  and  accompanying  vessel:^. 

Fig.  21.  Ilyocryptus  spinifer,  post-abdomen. 
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PLATE  D. 

Fig.  1.     Lathonura  rectirostris. 

female,  from  above,  a.  eye.  b.  optic  ganglion,  c.  mus- 
cles of  eye.  d.  muscles  of  antenna,  e.  dorsal  sucking 
disc.    f.  stomach,    g.  young  in  brood  cavity. 

Fig.  2.    female,  from  side. 

Fig.  3.    head  seen  from  below. 

Fig.  4.    maxillae. 

Fig.  5.    first  foot. 

Fig.  6.    ovary. 

Fig.  7.    antennule. 

Fig.  8.    last  foot. 
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Fig.    1.     Alona  quadrangularis,  female. 

A.  antennule.  Lb.  labrum.  Md.  mandible.  P-a.  post- 
abdomen.  An.  anus.  F.  c.  musculus  flexor  caudalis. 
E.  c.  musculus  extensor  caudalis.  A.  g.  anal  gland, 
n.  g.  nutritive  globule  in  embryo,  t.  tail  of  embryo. 
I,  II,  III,  IV,  v.  five  pairs  of  feet  of  embryo,  mx.  maxilla 
of  embryo,  at^.  antennae  of  embryo,  at^.  antennules 
of  embryo.  H.  heart.  Sh.  g.  shell  gland.  Ov.  ovary. 
Md.  m.  muscle  of  mandible.  At.^m.  muscle  of  an tennse. 
E.  eye.  s.  oe.  g.  supra-oesophagal  ganglion.  P.  F.  pig- 
ment fleck. 

brain,  eye  and  pigment  fleck  of  same. 
PleuroxHS  procurvus^  female, 
foot  of  same. 
Acroperus  leucocephalus. 
Alonella  excisa,  female;  6a.  shell  of  same, 
antennseofsame. 
Alonopsis  latissima^  female. 
Alonopsis  media^  female. 

Fig.  10.    Camptocercus  macrurus,  post-abdomen. 

Fig.  10a.  lower  angle  of  shell  of  same. 


Fig. 

2. 

B'ig. 

3. 

Fig. 

4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 
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Fig.    1. 

Chydorus  globosus. 

Fig.    2. 

do.,  first  foot. 

Fig.    3. 

do.,  end  of  post-abdomen. 

Fig.   i. 

Chydorus  sph(ericus,maie. 

Fig.   6. 

Cki/dorua  nitidus,  post-abdomen  of  female. 

Fig.    6. 

Chydorus  nitidua,  head. 

Fig.    7. 

Chydorus  sj)h<ericus,  ephippial  female. 

Fig.    8. 

do.,  female. 

Fig.   9. 

Chydorus  globosus,  post-abdomen  of  male. 

Fig.  10. 

Chydorus  aphcericus,  from  above. 

Fig.  11. 

Chydorus  ocalis. 

Fig.  12. 

Chydorus  cwlatus. 

Fig.  13. 

Crepidocercus  setiger. 

Fig.  U. 

Alona  affinia. 

Fig.  16. 

Pleuroxus  unidens;  15a.  antenna. 
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PJLATE  G. 


Alonopsis  latissima^  male. 

Alona  glacialis  ?  female. 

do.,  male. 

Alona  tnherculata, 

do.,  post-abdomen. 

do.,  labrum. 

do^  antenna,  setose  branch. 

Alona  glacialis^  antenna. 

Alonopsis  latisfiimay  feet. 
Figs.lO,  11.  Alonella  excisa,  details  of  shell  sculpture. 
Fig.  12.    Pleuroxus  denticulafus^  female;  10a.  outline  of  ephippium. 
Fig.  13.    do.,  common  variety. 
Fig.  14.    Alona  fuberculata,  var. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 
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Fig.    1.  Pleuroxus  hamatus^  post-abdomen  and  antenna. 

Fig.    2.  Pleuroxus  affinis. 

Fig.    8.  Alona  modesta  ( =  lineata?) 

Fig.    4.  Leydigia  quadrangularis. 

Fig.    S.  Eurycercus  lamellatusy  male;  5a.  posterior  margin. 

Fig.    8.  do,  antenna  of  female. 

Fig.    7.  AloneUa  pygmcea. 

Fig.    8.  Temora  affinis^  Poppe.  female. 

Fig.    9.  do.,  abdomen  of  female. 

File.  10.  do.,  male. 

Fig.  1 1.  do.,  abdomen  of  male. 

Fig.  12.  do.,  fifth  feet  of  male. 

Fig.  13.  do.,  "      ''    of  female. 

Fig.  14.  do.,  jaw. 

Fig.  15.  do.,  antennule. 

Fig.  16.  Nauplius  larva  of  this  or  a  related  species. 
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Fig.    1.  Camptocercus  rectirostris,  post-abdomen  of  female. 

Fig.    2.  do.  post-abdomen  of  male. 

Fig.    3.  do.  male. 

Fig.    4.  Camptocercus  biserratus^  head. 

Fig.    5.  Camptocercus  latirostris^  head  of  male. 

Fig.    6.  do.,   head  of  female. 

Fig.    7.  Camptocercus  lillgeborgii^  head. 

Fig.    8.  do.,  post-abdomen  of  female. 

Fig.    9.  Acroperus  leu^ocephalus^  post-abdomen  of  male. 

Fig.  10.  Acroperus  angustatus^  *'  " 

Fig.  11.  Alona  tenuicaudis^  post-abdomen. 

Fig.  12.  Alona  dentata^  post-abdomen. 

Fig.  13.  do.  female. 

Fig.  14.  Ahna  elegans. 

Fig.  15.  Alona  intermedia. 

Fig.  16.  Pleuroxus  hastatns. 

Fig.  17,  Leptorhynchus  falcatus. 

Fig.  18.  Phrixura  rectirostris. 

Fig.  19.  EurycercHS  lamellatus^  Qrst  foot  of  female. 

Fig.  20.  Ahna  sanguinea?  shell  markings. 

Fig.  21.  Monospilus  dispar;  21a.  do.,  head  seen  from  in  front. 

Figures  10-21  original,  others  from  Kurz,  P.  £.  Mueller  and  liichoedler. 
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Fig.  1.  Ceriodaphnia  scitida^  (small  var.)  ephippial  female. 

Fig.  2.  Bosmhia  longirostris. 

Fig.  3.  Bosmina  lilljeborgii.    After  P.  E.  Mueller. 

Fig.  4.  Bosmina^  hook  on  the  first  foot  of  male. 

Fig.  5.  Scapholeberis  miicronata. 

Fig.  6.  Scapholeberis  coninta.  head. 

Fig.  7.  Scapholeberis  angulata^  head;  7a.  angle  of  shell. 

Fig.  8.  Plvuroxus  denticulatus^  male. 

Fig.  9.  Simocephalus  americanus^  liead  of  female. 

Fig.  10.  Bosmina^  post^abdomen  of  male  (after  Weismann). 


k 
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Fig.   1.     Bosmina  striata. 

Fig.  2.     Bosmina  longirostris.     (See  plate  J,  fig.  2.) 

Figs.  3-5.  Bosmina  cornuta. 

Figs.  6,  7.  Pleuroxus  procurvatus. 

Fig.  8.      GraptoUheris  inermis. 

Fig.  10.    Acroperus  sp. 

Figs.  11, 12.  Oraptoleberis  inermis. 
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Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Daphnia  minnehaha^  male. 

'^  '^  part  of  feet  of  first  and  second  pair. 

Canthocamptus  hibernicus^  antenna  of  female. 

fifth  foot  of  female. 
palustris^  antenna  of  male. 
trispinosus^  fifth  foot  of  female. 
minutuSy  young. 

"       nauplius  form. 
Pseudo-sida  hidentata^  adult  female,  antennule,  labrum, 
angle  of  shell  and  post-abdomen. 
Daphnia  rosea^  young  female. 
*'  *'      post-imago. 

''      beak. 
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fFig.  1. 

Daphnia  minnehaha^  young  female. 

Fig.  2. 

^^          head  of  female;  2a.  post-abdomen. 

JFig.  3. 

hyalina^  young  female. 

Fig.  4. 

*'      young. 

Fig.  5. 

"      post-imago. 

»Fig.  7. 

duhia^  young. 

-Fig.  8. 

*'      older  female. 
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TFi^.  1.    Daphnia  achmfferi^  post-abdomen  of  female. 

Fig.  2.  "  '*  "  *'male. 

Fig.  3.  *^  ^'         male  antennule. 

Fig.  4.  "  "         brain  and  nerves. 

inf.  oe.  g.  infra-OBSophagal  ganglion  with  nerves  to  anten- 
nae; oe.  oesopbagiis;  n.  f.  frontal  nerve;  g.  opt.  optic  gang* 
lion;  m.  opt.  muscles  which  move  the  eye;  p.  f.  pigment 
fleck;  n.  opt.  optic  nerve. 

Fig.  6.    Daphnia  schcefferu  posterior  part  of  embryo. 

Fig.  6.  Eurycercus  lamellatus^  heart,  showing  the  anterior  bifid 
portion  between  the  lobes  of  which  is  the  arterial  opening 
and  valve.  The  vaned  arrows  represent  deeper  currents 
while  the  un vaned  indicate  superficial  ones.  The  dotted 
line  represents  the  position  of  the  pulsating  membrane 
«  separating  the  venous  from  the  arterial  carrents  and  seen 

in  section  at  (a). 
.  Fig.  7.  Daphnia  similis^  anterior  part  of  the  nervous  system  seen 
from  below,  a.  optic  nerve;  b.  optic  ganglion;  c.  Irontal 
nerve;  d.  nerve  to  antennules;  e.  commissure  connecting 
upper  and  low^r  oesophagal  ganglion;  f.  nerves  to  antennae 
and  mandibles. 
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Fig. 

1-4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15. 

Fig. 

16. 

Fig. 

17. 

Daphnia  pulex^  var.  nasutus. 

outline  of  head  and  (a)  beak  of  D.  similisw 

Leptodora  hyalina,  seen  from  above. 

larva. 
Latona  sett/era^  female. 
Limnosida  frontosa^  female. 

"  "  antennule  of  male. 

Holopediiim  gibbenim,  female, 
Sida  elongata,  head  outline. 
Sida  crystallina,  head  outline  of  young  female* 
"  "         antennule  of  male, 

of  female. 
Daphnia  galeata^  outline  of  head. 
"        ''vitrea''      "       *'      " 
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Fig.    1.  Canthocamptus  illinoisensis,  antenna  of  female. 

Fig.   2.  "                      "            fifth  foot  of  female. 

Fig.   3.  •'                      ''            antennule. 

Fig.    4.  '*                      ''            firstfoot. 

Fig.    5.  "                      "            caudal  stylet. 

Fig.    6.  Canthocamptus  norihufnbricus^    var.    atnericanus,  fifth 

foot  of  female. 

Fig.    7.  ^^                           ^^               antenna  of  female. 

Fig.    8.  "                            "               maxilliped. 

Pig.    9.  "                            ''               caudal  stylet. 

Fig.  10.  ^'                           "               antenna  of  male. 

Fig.  11.  "                           "               firstfoot. 

Fig.  12.  ''                           *'               fourth  foot. 

Fig.  13.  "                           "               fifth  foot  of  male. 

Fig.  14.  "                           "               frontal  area. 

Fig.  15.  Canthocamptus  tenuicaudist  stylets. 

Fig.  16.  "                        "           fifth  foot  of  female. 

Fig.  17.  Cyclops  serrulatus^  fifth  foot. 

Fig.  18.  "               "         fourth  foot 

Fig.  19.  *'               "         outer  ramus  of  first  foot. 

Fig.  20.  Canthocamptus    northumbricus^   inner    ramus  of  third 

male  foot. 

Fig.  21.  "                         *'               beak. 

Fig.  22.  "                         "               maxilla. 
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Fig.  1.  Heart  of  Sitnocephalus  vetidus.  a,  tendons  attached  to 
lateral  walls  of  heart,  b,  venous  opening  of  heart,  c, 
muscular  bands  supporting  the  abdomen,  connected  bj 
transTerse  bands,  d,  cells  of  nutritiye  matter  hiding  the 
arterial  opening,  e,  thin  membrane  seen  in  section 
which  separates  the  venous  from  the  arterial  blood  cur- 
rents, is  in  focus  near  the  side,  but  its  situation  in  the 
center  is  shown  by  the  dotted  line.  Above  this  or  out- 
side it  is  the  attachment  of  the  powerful  antennarj 
and  mandibular  muscles,  f,  posterior  arterial  sinus,  g, 
brood-sac.  h,  alimentary  canal  with  thick  glandular 
cell  wtflls.  i,  shell  gland  or  excretory  organ,  j,  power- 
ful muscles  supporting  and  moving  the  abdomen. 

Fig.  2.  An  early  stage  of  the  embryo  of  Daphnia  schcefferi.  a, 
anus,  n,  nutritive  globules  or  fat  drops  characteristic 
of  the  summer  embryo.  m\  m^  outer  and  inner  enve- 
lope of  the  embryo.  This  is  a  nauplius  stage,  but  not 
the  first  or  proper  nauplius.  The  portion  darkly  shaded 
is  nutritive  yolk. 

Fig.    3.    A  well  advanced  winter  embryo  of  D,  schcefferi.    a,  shell 
growing  over  the  eyes.  b.  c,  inner  shell,    d.  outer  shell. 
e,  lateral  part  of  the  head,    f,  antennules.    g,  labrum. 
h,  mandibles,     i,  maxilla,     j,  second  maxilla  ?    k^  K 
m^  n^,  branchial  appendages  of  the  2d-5th  pairs  of  feet. 
represented  by  k,  1.  m,  n.    o,  first  foot    p.    anteunay 
q,  anus  and  intestine  partly  completed,    s,  shell  growing 
out  from  the  maxillary  region. 
Older  embryo  bursting  outer  shell. 
Egg  after  extrusion  into  the  brood  cavity. 
Head  of  young  embryo,    a,  lenses  in  formation,    b,  eyes 
appearing  as  dark  flecks,    c,  shell  growing  over  the 
head,    d,  labrum.    e,  antennule. 
Longitudinal  section  through  an  ephippium. 
Vertical  section  through  an  ephippial  Daphnia  schcefferi. 
Somewhat  oblique  section  through  the  ephippium  (a, 
b,  c),  heart  (h),  mandibles  (m),  and  labrum  (1). 

Fig.  10.    A  vertical  section  through  the  ephippium  and  its  egg. 


Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 
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Fig.    1.  Ahnella  pulchella^  female. 

Fig.    2.  "  "        reticulations. 

Fig.    3.  "  "        post-abdomen. 

Fig.    4.  Alona  tnodesta^  male. 

Fig.    5.  Diaptomiis  similis^  female.  5a.  jaw. 

Fig.    6.  '*  "     fifth  foot  of  male. 

Fig.    7.  "  "        "      "     '*  female. 

Fig.    8.  '^        minnetonka^  fifth  foot  of  male. 

Fig.    9.  "  "  '*        ''    "female. 

Fig.  10.  "  "  abdomen  of  female. 

Fig.  11.  "        stagnalis^  margin  of  last  thoracic  segment. 

Fig.  12.  "        sanguineus,    "     ''    " 

Fig.  13.  ^*        stagnalis,  fifth  foot  of  the  male. 

Fig.  14.  Epischura  fiuviatilis,  abdomen  of  male. 

Fig.  15.  "         lacustris,  fifth  feet  of  male. 

Fig.  16.  "        fiuviatilis,  *'     ''    "     " 

Fig,  17.  Diaptomus  pallidus    "      "    "     "    inner  ramus. 

Fig.  18.  "  sicilis        "     "    "     "        "         *' 
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Fig.  1.  Diaptomus  sp.  Young  male;  external  parts  as  yet  but 
partly  developed  showing  alimentary  and  reproductive 
systems  as  well  as  a  portion  of  the  muscular  system. 
The  looped  tube  is  the  vas  deferens.  The  small  irreg- 
ularly coiled  tube  anteriorly  is  the  shell-gland  or 
kidney. 

Fig.      2.    female  with  ovary,  oviducts  and  heart. 

Figs.  3-4.    Nauplius  larva  of  same. 

Figs.  5-6.    fifth  pair  of  feet  of  male  and  female. 

Fig.  7.  mouth  appendages,  anteriorly  the  base  of  antennae  fol- 
lowed by  autennule,  labrum,  maudible  with  palp,  max- 
illa and  maxilliped. 
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PLATE  Q2. 

Fig.   1. 

Osphranticum  lahronectum  {Potamoichetor),  male 

Fig.   2. 

antenuule. 

Fig,   3. 

maxilliped. 

Fig.   4. 

fifth  feet  of  male. 

Fig.    6. 

palp  of  mandible. 

Fig.    6. 

end  of  abdomen. 

Fig.    7. 

feet  of  first  pair. 

Fig.    8. 

eye. 

Fig.  13. 

maxilla. 

Fig.  14. 

mandible. 

Fig.   9. 

Cyclops  ater^  female. 

Fig.  10. 

abdomen. 

Fig.  11. 

maxilliped. 

Fig.  12. 

antenna. 
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Fig.   1. 

Cyclops  ingens,  first  segment  of  abdomen  of  female 

Fig.   2. 

antenna. 

Fig.   3. 

fifth  foot 

Fig.   4. 

antenna  of  young  male. 

Fig.    5. 

stylets  of  mature  female. 

Fig.   6. 

stylets  of  yonng  male. 

Fig.   7. 

maxilliped. 

Fig.    8. 

mandible. 

Fig.   9. 

Cyclops  fimhriatusy  female. 

Fig,  10. 

antenna. 

Fig,  11. 

terminal  portion  of  abdomen. 

Fig.  12. 

female  fifth  foot. 

Fig.  13. 

second  antenna. 

Fig.  14. 

Nauplias  form. 
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Fig.   1. 

Cyclops  tenuieornis,  female. 

Fig.   2. 

mandible. 

Fig.    3. 

maxillae. 

Fig.    4. 

stylet. 

Fig.    5. 

fifth  foot. 

Fig.   6. 

maxillipedes. 

Fig.    7. 

antennae. 

Fig.   8. 

Cyclops  ^^signatus"  abdomen. 

Fig.    9. 

antenna. 

Fig.  10. 

fifth  foot. 

Pig.  11. 

mate  antenna. 

Fig.  12. 

Cyclops  parens,  abdomen. 

Fig.  13. 

antenna. 

Fig- 14. 

fifth  foot. 

Fig.  15. 

Cyclops    ^^  adolescens"     opening    of 
cement  gland. 

spermatheca   and 

Fig.  16. 

Cyclops  "adolescens"  abdomen. 

Fig.  17. 

• 

foot. 

Fig.  18. 

antenna  of  female. 

Fig.  19. 

eye. 

Fig.  20. 

antenna  of  male. 

Fig.  21. 

Cyclops  ^^signatus^'  end  of  antenna. 
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Fig.   1. 

Cyclops  fluviatiliSf  female. 

Fig.    2. 

antenna. 

Fig.    3. 

antenna  of  young. 

Fig.   4, 

abdomen  of  young. 

Fig.    6. 

foot  of  young. 

Fig.    6. 

foot  of  adult. 

Fig.    7. 

fifth  foot. 

Fig.    8. 

eye. 

Fig.  10. 

C.  serrulatus^  young. 

Fig.  11. 

Daphnella  brachyura^  female. 

Fig.  12. 

Daphnella  brachyura^  male. 

Fig,  13. 

edge  of  valves. 

Fig.  14. 

abdomen  of  male. 

Fig.  15, 

abdomen  of  female. 

Fig,  16. 

antenna  of  male. 
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PLATE  R. 


Fig.   1. 

Cyclopi 

r  modestus. 

Fig.   2. 

(( 

'^         end  of  abdomen. 

Fig.   3. 

ii 

^^         outer  ramus  of  first  foot. 

Fig.   4. 

i( 

''            "         ''      •'  second  foot. 

Fig.   5. 

U 

fifth  foot. 

Fig.   6. 

ii 

phaleratus^  fourth  foot. 

Fig.    7. 

i. 

*'         outer  ramus  of  first  foot. 

Fig.    8. 

ik 

fifth  foot. 

Fig.    &. 

(( 

"          caudal  stylets. 

Fig.  10. 

ii 

^^          antenna  of  young  otherwise  perfect. 

Fig.  11. 

• 

i( 

Jimbriatus,  end  of  abdomen. 

Fig.  12. 

«( 

diaphanu9^  abdomen. 

Fig.  13. 

ik 

ater^  inner  ramus  of  first  foot. 

Fig.  14. 

U 

"    outer      "       "    "       " 

Fig.  15. 

ii 

''       "  fourth  foot. 

Fig.  16. 

«( 

^'signatus"  fourth  foot. 

Fig.  17. 

ki 

ater^  inner  ramus  of  fourth  foot. 

Fig.  18. 

ik 

"    stylet. 

Fig.  19. 

u 

«j)..?.first  foot. 

Figs.  20, 21. 

n 

*^     terminal  segments  of  fourth  foot. 

Fig.  22. 

ii 

"     fifth  foot. 

Pig.  23.     Chydorus  globosus,  first  foot  of  male. 
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Fig.    1.  ErgasUus  depressus^  male. 

Fig.    2.  Cyclops  oithonoides  (Amer.  C  tenaissimus,  van),  stylefaL 

Fig.    3.  "  "  fifth  foot. 

Fig.    4.  "  "  antennules. 

Fig.    6.  "  "  fourth  feet. 

Fig.    6.  **  *'  antenna  of  male. 

Fig,    7.  '*  "  brevispinosus^  stylet. 

Fig.    8.  ''  '*  "  inner  maxilliped. 

Fig.    9  "  *'  *'  swimming  foot. 

Fig.  10.  ''  ''  ''  fifth  foot. 

Fig.  11.  "  "  "  antennale. 

Fig.  12.  "  "  *'         opening  of  spermatheca. 

Fig.  13.  Cycloj)S  sp.?^  nauplius. 
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linnesotensis 

,  first  foot. 

%k 

stylets. 

i( 

antenna  of  female. 

4( 

fifth  foot  of  female. 

il 

"       "    ''  male. 

ik 

antenna  of  male. 

Fig.    1.    Cantk 
Fig.   2. 
Fig.   3. 
Fig.   4. 

*ig.    5. 

Fig.   6. 

Fig.    7.  Daphnia  galeata,  young. 

Fig.    8.  "  "       male. 

Fig.    9.  Camptocercus  leucocephalus,  male. 

Fig.  10.  Alonella  exeisa,  male. 

Fig.  11.  Cyclops  insignis,  first  foot,  outer  ramus. 

Fig.  13.         "    ,        "        fifth  foot. 

Fig.  13.         "  "        fourth  foot. 

Fig.  14.         "  "        stylet. 

Fig.  15.  Worm  parasitic  in  arterial  sinus  of  Daphnia  tchcefferi- 

NoTB.    On  pages  13  and  44,  for  "  Plate  T."  read  Rate  J. 
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Fig.    1.  Daphnia  kalbergensis^  of  moderate  size. 

Fig.    2.  *'  "  antennule  of  malo. 

Fig.    3.  ''  "  headofvar. 

Fig.    4.  Cyclops  thomasi^  fourth  foot. 

Fig.    5.  ''  *'        outer  ramus  of  first  foot. 

Fig.    6.  Daphnia  galeata,  typical  form. 

Fig.    7.  Cyclops  thomasi^  fifth  foot. 

Fig.    8.         "  ''         stylet. 

Fig.    9.  Cyclops  (insectus?)^  fourth  foot. 

Fig.  10.  Bythotrephes  lonyimanus^  female. 

Fig.  11.  A  curious  large  protozoan;  a.  infuudibulum  frame  work 
b.  pulsating  vacuole;  c.  nucleus;  d.  food  and  digested  mat 
ter;  e.  protective  rods;  11a.  spicules  of  the  infundibulum 
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Figs.  1-14.    Liinnetes  gouldiu  Baird. 
Fig.      15.     Daphnia  niagnicepsy  female. 
Fig.      16.    Daphnia  minnehaha^  female. 
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Fig.    1.     Corethra  appendiculata^  head  of  larva. 

Fig.    2.  "  "  portion  of  heart  with  its  muscles. 

a.  chitinous  projection  of  the  body  wall  to  which  are  at* 

tached   two  muscular  threads;  b.  peripheral  muscle;  c. 

proximal  muscle  attached  to  the  wall  of  the  heart;  d. 

muscles  scattered  over  the  surface  of  the  heart,  serying 

as  contractors;  e.  venous  opening. 
Fig.    3.    do.,  extremity  of  body. 
Fig.    4.    do  ,  abdomen  of  the  pupa. 

Figs.  5,  6,  7.    Rotifera  found  with  entomostraca  in  Minnesota. 
Fig.    8.    Flask-shaped  rotifer,  hermaphrodite,  with  eggs  and  sperm. 

a.  jaws  and  head;  b.  shell  gland;  c.  glandular  portion  of 

the  stomach;  d.  testes;  o.  a^sophagus;  f.  one  of  several 

embryos. 
Fig.    9.    jaws  of  the  above. 

Fig.  10.    similar  animal,  female,  deadly  enemy  to  Chydorus. 
Fig.  1 1 .    jaws  of  same. 
Figs.  12, 13.     ?    pedicularis,  ecto-parasite  of  Diaptofnus. 
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THE  FLORA  OF  MINNESOTA. 


The  following  catalogue  of  the  plants  of  Minnesota  is  presented 
as  a  report  of  progress  in  this  department  of  the  geological  and 
natural  history  survey  of  the  state.  It  includes  not  only  the 
observations  of  the  state  geologist  and  his  assistants  upon  this 
survey,  but  also  those  of  earlier  botanic  collectors  and  explorers, 
enumerating  all  the  species  that  are  known  to  have  been  found  in 
Minnesota  by  all  observers  up  to  the  present  time.  Grateful  men- 
tion of  the  various  sources,  in  chronologic  order,  from  which  this 
list  is  largely  a  compilation,  is  therefore  its  most  appropriate  pre- 
face. 

Hennepin,  Carver,  Pike,  and  other  early  explorers  of  this  state, 
occasionally  refer  to  some  of  its  forest  trees,  wild  fruits  and  berries, 
and  plants  used  for  food  or  medicine  by  the  Indians.  Carver,  who 
traveled  to  the  upper  part  of  the  Minnesota  river  in  1767,  wrote  of 
the  region  through  which  it  flows: — "Wild  rice  grows  here  in  great 
abundance;  and  every  part  is  filled  with  trees  bending  under  their 
loads  of  fruits,  such  as  plums,  grapes,  and  apples;  the  meadows  are 
oovered  with  hops,  and  many  sorts  of  vegetables;  whilst  the  ground 
is  stored  with  useful  roots,  with  angelica,  spikenard,  and  ground- 
nuts.^^ On  the  uplands  bordering  the  river  he  saw  "such  amazing 
-quantities  of  maples,  that  they  would  produce  sugar  sufficient  for 
any  number  of  inhabitants." 

The  first  published  list  of  plants,  so  far  as  known  to  the  writer, 
that  includes  species  found  in  Minnesota,  is  in  the  American  Jour- 
nal of  Science,  vol.  iv,  1822,  pages  56  to  69,  entitled  "Notice  of  the 
Plants  collected  by  Professor  D.  B.  Douglass,  of  West  Point,  in 
the  expedition  under  Governour  Cass,  during  the  summer  of  1820, 
around  the  Great  Lakes  and  the  upper  waters  of  the  Mississippi: 
the  arrangement  and  description,  with  illustrative  remarks,  being 
furnished  by  Dr.  John  Torrey."  This  includes  115  species,  26  of 
which  were  from  Minnesota. 

The  appendix  of  Keating's  Narrative  of  Major  Long's  Expedition 
in  the  year  1823,  along  the  Minnesota  river  and  the  Red  river  of 
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the  North  to  lake  Winnipeg,  and  thence  by  the  lake  of  the  Wooda 
and  Rainy  lake  to  lake  Superior,  contains  in  pages  105  to  123,  ^^a 
Catalogue  of  Plants  collected  in  the  North-western  Territory  by 
Mr.  Thomas  Say^\  who  accompanied  this  expedition.  These  plants 
were  determined  and  the  catalogue  prepared  for  publication  by 
Lewis  D.  de  Schweinitz,  excepting  the  first  five  species  which  were 
by  Nuttall.  The  flowering  plants  and  ferns  in  this  list  include  124 
species,  30  of  which  are  referred  definitely  to  Minnesota.  Both  the 
foregoing  lists  are  arranged  according  to  the  Linn^an  system. 

In  Schoolcraft^s  Narrative  of  an  Expedition  through  the  upper 
Mississippi  to  Itasca  lake^  in  1832^  pages  160  to  165  are  entitled 
^'Localities  of  Plants  collected  in  the  Northwestern  Expeditions  of 
1831  and  1832;  by  Douglass  Houghton,  M.  D.,  Surgeon  to  the  Ex« 
peditions.''  The  genera  in  this  list  are  arranged  alphabetically,  and 
include  247  species,  115  of  which  are  referred  to  this  state. 

Nicollet's  report,  describing  the  basin  of  the  upper  Mississippi 
river,  from  explorations  during  the  years  1836  to  1839,  contains  in 
pages  143  to  165,  a  ^'Catalogue  of  plants  collected  by  Mr.  Charles 
Geyer,  under  the  direction  of  Mr.  J.  N.  Nicollet,  during  bis  explo- 
ration of  the  region  between  the  Mississippi  and  Missouri  rivers: 
by  Professor  John  Torrey,  M.  D."  Of  the  446  species  in  this  cata« 
logue,  about  60  were  collected  in  Minnesota,  most  of  the  othera 
being  from  Dakota. 

Owen^s  geological  report  presents  in  its  appendix,  in  pages  60ft 
to  622,  a  "Systematic  Catalogue  of  Plants  of  Wisconsin  and  Minne- 
sota,  by  C.  C.  Parry,  M.  D.,  made  in  connexion  with  the  Geological 
Survey  of  the  Northwest,  during  the  season  of  1848."  The  author 
states  that  "the  number  of  plants  comprised  in  this  list  is  seven 
hundred  and  twenty-seven,  included  in  one  hundred  and  six  natural 
orders."  Many  of  them  are  particularly  mentioned  as  occurring 
in  this  state,  ancl  often  interesting  descriptive  notes  are  added,  some 
of  which  are  quoted  in  the  following  pages. 

The  next  contribution  to  our  knowledge  of  the  flora  of  the  state 
is  by  Mr.  Thomas  Clark,  on  the  "Botany  of  the  Northeastern 
Geological  District  of  Minnesota",  forming  pages  73  to  82  of  the 
report  of  the  state  geologist,  Aug.  H.  Hanchett,  M.  D.,  in  1865. 
About  a  hundred  species  are  here  enumerated.  Some  thirty  of 
them,  however,  only  occur  in  cultivation,  being  mostly  the  com- 
mon grains  and  garden  vegetables,  noted  to  show  the  agricultural 
capability  of  the  region.  The  other  species  of  this  list  include  chiefly 
the  most  important  forest  trees,  and  such  shrubby  and  herbaceoua 
plants  as  seemed  of  special  interest  because  of  their  fruit  or  medi<» 
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cinal  qualities,  accompanied  vrith  remarks  respecting  the  size  of  the 
trees,  and  the  abundance  ^nd  geographical  limite  of  the  native 
species. 

The  most  valuable  of  all  the  publications  concerning  the  botany 
of  Minnesota,  and  the  only  attempt,  before  the  present,  to  give  a 
complete  list,  so  far  as  known,  of  our  flora,  was  ^^a  Catalogue  of  the 
Plants  of  Minnesota,  by  I.  A.  Lapham,  LL.  D.,  of  Milwaukee, 
Wis.",  which  he  prepared  in  1865.  Eight  years  later,  soon  after 
the  initiation  of  the  present  survey  of  the  state,  he  generously  sent 
this  manuscript  to  professor  Winchell,  as  state  geologist.  It  was 
published  in  the  report  of  the  State  Horticultural  Society  for  1875. 
In  the  preface,  Dr.  Lapham  states  that  he  had  consulted  the  lists 
of  plants  already  enumerated  from  Douglass  to  Pany;  but  that  his 
catalogue,  nevertheless,  rests  chiefly  upon  his  ^^own  observations 
and  collections  made  during  several  excursions  into  the  State;  one 
of  which,  in  the  spring  of  1857,  was  extended  to  the  waters  of  the 
Red  River  of  the  North."  Dr.  Lapham  refers  to  his  additional 
sources  of  information,  as  follows: — "In  1858  Mr.  Robert  Kennicott 
made  collections  of  plants  and  animals  in  the  Red  River  country 
which  are  preserved  by  the  Northwestern  University  at  Evanston, 
Illinois.  Mr.  Charles  A.  Hubbard  collected  expressly  for  me  a  large 
number  of  plants,  including  mosses  and  lichens^  while  on  a  tour 
from  Lake  Superior  to  Lake  Winnipeg  and  Pembina,  as  well  as 
while  on  his  return  by  way  of  St.  Paul.  In  1861  Mr.  T.  J.  Hale, 
while  prosecuting  geological  investigations  along  the  Mississippi 
river  in  connection  with  the  Wisconsin  State  survey,  made  some 
collections  of  plants  in  Minnesota,  a  list  of  which  he  has  kindly 
furnished  to  me.  Several  species  are  introduced  upon  his  authority." 
The  flowering  plants  and  vascular  cryptogams  in  this  catalogue 
comprise  896  species,  besides  which  it  also  enumerates  55  species  of 
mosses,  liverworts  and  licHens  found  in  Minnesota.  It  is  without 
notes,  in  respect  to  the  part  of  the  state  where  plants  of  limited 
range  occur,  and  does  not  indicate  whether  the  species  are  common 
or  rare, 

Mr.  George  M.  Dawson's  report  to  the  British  North  American 
Boundary  Commission,  on  the  Geology  and  Resources  of  the  region 
in  the  vicinity  of  the  Forty-ninth  Parallel^  from  the  Lake  of 
the  Woods  to  the  Rocky  Mountains^  published  in  1875,  contains  in 
pages  351  to  379,  a  list  of  plants  collected  in  this  survey  during 
the  summers  of  1873  and  1874,  with  notes  of  their  localities  and 
dates  of  collection,  stating  whether  they  were  found  in  flower  or  in 
other  stages  of  growth.    This  enumerates  636  phsenogams  and 
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vascular  cryptogams,  of  which  289  were  collected  on  the  northern 
border  of  Minnesota^  from  the  lake  of  the  Woods  to  the  Red  river. 
Twenty-three  species  of  mosses  and  lichens  were  also  collected  on 
this  part  of  the  international  boundary.  The  rushes,  sedges  and 
grasses  of  this  list  were  determined  by  Prof.  John  Macoun;  by 
whom,  as  also  by  Mr.  Dawson,  some  additional  notes  respecting 
their  identifications  of  species  and  more  recent  collections  in  the 
same  region  and  thence  eastward  to  lake  Superior,  have  been  kindly 
furnished. 

Another  collection  of  plants,  numbering  about  300  species,  was 
made  on  the  same  survey,  along  its  extent  irom  the  Red  river  to 
the  Rocky  mountains,  in  connection  with  the  U.  S.  Northern 
Boundary  Commission,  by  Dr.  Elliott  Coues,  who  submitted  them 
t>  Prof.  J.  W.  Chickering  for  determination  and  report.  With 
these  Were  also  incorporated  the  species  of  Mr.  Dawson^s  list  (ex- 
cepting mosses  and  lichens),  so  far  as  they  were  not  included  in 
Dr.  Coues^  collection,  making  a  catalogue  of  692  species,  besides 
several  varieties;  which  was  published  in  1878  in  the  Bulletin  ofth^ 
United  States  Geological  Survey,  vol.  iv,  pages  801  to  830.  Ninety- 
six  species  are  stated  to  have  been  found  at  Pembina,  situated  on 
the  Red  river,  adjoining  Minnesota. 

A  few  species  of  Carex,  collected  by  Sir  John  Richardson  at 
Rainy  lake  and  the  lake  of  the  Woods,  and  determined  by  Dr. 
Francis  Boott,  are  included  in  the  botanical  appendix  of  Richard- 
son's Arctic  Expedition  in  Search  of  Sir  John  Franklin;  which 
also  gives  much  valuable  information  as  to  the  geographic  limits 
northward  of  many  of  our  plants. 

A  list  of  the  ferns  of  Minnesota,  collected  by  Miss  E.  W- 
Gathcart,  comprising  thirty  species  and  three  varieties,  was  publish- 
ed in  1877  in  the  Bulletins  of  the  Minnesota  Academy  of  Natural 
Sciences,  vol.  i,  pages  3<)3  and  304.  This  list  includes  two  especial- 
ly interesting  species,  the  very  rare  Phegopteris  calcarea,  F^e,  and 
Woodsia  scopalina,  Eaton,  which  here  reaches  its  eastern  limit. 

The  Report  of  the  Minnesota  Horticultural  Society  for  1884  con- 
tains, in  pages  83  to  116,  a  valuable  paper  by  Miss  Sara  Manning, 
on  "The  Wild  Flowers  of  the  Lake  Pepin  Valley",  including  a 
catalogue  of  504  species. 

In  the  same  report,  on  pages  361  to  367,  are  '*Notes  on  the  Flora 
of  western  Dakota  and  eastern  Montana  adjacent  to  the  Northern 
Pacific  railroad,"  by  John  B.  Leiberg,  in  which  are  frequent  inci- 
dental references  to  Minnesota. 

In  the  annual  reports  of  the  present  Geological  and  Natural  Hist- 
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ory  Survey  of  Minnesota^  notices  of  the  botany  of  portions  of  the 
state  have  been  published  as  follows: — 

In  the  first  annual  report,  for  the  year  1872,  a  "List  of  Plants, 
mostly  herbaceous,  in  the  neighborhood  of  St.  Anthony,  Minne- 
sota; principally  found  on  the  University  Grounds.  1869 — 1872. 
By  Professor  E.  H.  Twining."    This  includes  230  species. 

In  the  report  for  1873,  lists  of  the  trees  and  shrubs  of  the  Big 
Woods,  and  of  Big  Stone  lake,  by  Prof.  Winchell. 

In  the  report  for  1874,  lists  of  the  trees  and  shrubs  of  Freeborn 
and  Mower  counties,  bv  Prof.  Winchell. 

In  the  report  for  1875,  the  trees  and  shrubs  of  Fillmore  county, 
by  Prof.  Winchell;  and  of  Olmsted,  Dodge  and  Steele  counties,  by 
Prof.  M.  W.  Harrington. 

In  the  report  for  1876,  the  trees  and  shrubs  of  Houston  and 
Hennepin  counties,  by  Prof.  Winchell. 

In  the  report  for  1877,  the  trees  and  shrubs  of  Ramsey  county, 
by  Prof.  Winchell;  and  of  Rice  county,  by  Prof.  L.  B.  Sperry. 

In  the  report  for  1878,  pages  35  to  46,  'The  Plants  of  the  North 
Shore  of  Lake  Superior.  By  B.  Juni."  This  is  a  list,  with  numer- 
ous notes  of  localities  and  relative  abundance,  and  occasional 
descriptive  remarks,  of  218  species  collected  by  Mr.  Juni,  in  the 
summer  of  that  year,  in  connection  with  the  party  there  engaged 
in  geological  exploration;  with  58  additional  species,  collected  in 
the  vicinity  of  the  University,  at  Minneapolis,  including  25  species 
of  Carex,  while  23  others  of  this  genus  are  in  the  list  preceding. 

In  the  report  for  1879,  pages  138  to  149,  another  list  of  "Plants 
of  the  North  Shore  of  Lake  Superior,  collected  by  T.  S.  Roberts", 
in  connection  with  the  geological  survey  in  that  year,  from  July 
26  to  Sept.  2;  including  220  species,  with  frequent  notes  of  locality, 
relative  abundance,  and  other  description;  100  of  these  species  being 
in  addition  to  Mr.  Junius  list. 

And,  in  the  report  for  1880,  pages  201  to  216,  lists  of  76  species 
of  forest  trees,  31  shrubs,  and  259  herbaceous  plants,  identified  by 
Mr.  0.  E.  Garrison  in  the  region  of  the  head-waters  of  the  Crow 
Wing  river,  the  White  Earth  reservation,  Itasca  lake,  and  the 
upper  Mississippi,  during  an  exploration  in  the  summer  of  that 
year  for  the  Forestry  Department  of  the  United  States  Census. 

Besides  these  publications,  very  important  contributions  of  notes 
and  specimens  have  been  received  from  botanists  throughout  the 
state.  Mr.  John  B.  Leiberg,  of  Mankato,  supplied  a  list  of  about 
750  species,  collected  in  1882,  mostly  in  Blue  Earth  county,  but 
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including  also  a  considerable  number  from  the  southwest  part  of 
the  state.  Many  specimens  collected  in  Blue  Earth  county,  and 
others  from  Dakota  and  Montana,  have  been  donated  by  Mr.  Lei- 
berg  to  the  State  Museum.  A  list  of  about  500  species,  observed 
chiefly  in  the  vicinity  of  Minneapolis  by  the  Young  Naturalists^ 
Club,  was  communicated  by  Mr.  Thomas  S.  Roberts,  by  whom 
nearly  all  these  species  were  determined,  others  being  by  Clarence 
L.  Herrick,  F.  S.  Griswold,  and  R.  S.  Williams.  I  am  also  indebted 
to  Mr.  Roberts  for  much  further  assistance  in  the  preparation  of 
the  following  catalogue.  Manuscript  lists,  to  which  references  are 
frequently  made  in  stating  the  geographic  range  of  species  or  local- 
ities of  rare  or  local  plants,  were  received  from  Mr.  George  B.  Aiton, 
of  Owatonna;  Miss  Franc  E.  Babbitt,  of  Little  Falls;  Miss  F.  S. 
Beane,  of  Faribault;  Mrs.  C.  H.  Bennett,  of  Pipestone  City;  Mrs. 
A.  C.  Blaisdell,  of  Saint  Cloud;  Mr.  and  Mrs.  C,  W.  Blake,  of  Can- 
non River  Falls;  Miss  Eloise  Butler,  of  Minneapolis;  Rev.  E.  V. 
Campbell,  of  Saint  Cloud;  Mrs.  M.  C.  Carter,  of  Hesper,  Iowa;  Miss 
E.  W.  Cathcart,  of  Washington,  D.  C;  Prof.  L.  W.  Chaney,  Jr., 
of  Northfield;  Mr.  R.  L  Cratty,  of  Armstrong's  Grove,  Iowa;  Miss 
Phebe  A.  Field,  of  Stillwater;  Mr.  Lewis  Foote,  of  Worthington; 
Mr.  0.  E.  Garrison,  of  Saint  Cloud;  Prof.  C.  J.  Gedge,  of  Moorhead; 
Mr.  H.  F.  Gibson,  of  Wabasha;  Mr,  W.  H.  Hatch,  of  Rock  Island, 
Illinois;  Dr.  V.  Havard,  surgeon  at  Fort  Pembina,  Dakota;  Mr.  C. 
L.  Herrick,  of  Minneapolis;  Prof.  John  M.  Holzinger,  of  Winona; 
Mr.  B.  Juni,  of  New  TJlm;  Mr.  J.  C.  Kassube,  of  Minneapolis; 
Dr.  and  Mrs.  H.  C.  Leonard,  of  Fergus  Falls;  Miss  Sara  Manning, 
of  Lsike  City,  Rev.  John  Pemberton,  of  Saint  Paul;  Mrs.  J.  W. 
Ray,  of  Lake  City;  Dr.  J.  H.  Sandberg,  of  Red  Wing;  Rev.  John 
Scott,  of  Emerson,  Manitoba;  Rev.  H.  M.  Simmons,  of  Min- 
neapolis; Mrs.  E.  H,  Terry,  of  Saint  Paul;  and  Prof.  N.  H,  Win- 
chell,  of  Minneapolis.  Many  observations  in  respect  to  the  relative 
abundance  and  geographic  range  of  species  have  been  also  noted 
by  the  writer  during  explorations  for  this  survey. 

Though  not  within  the  province  of  this  catalogue,  it  seems  desir- 
able to  mention  here  the  lists  of  775  species  of  Fungi,  by  Dr.  A.  E. 
Johnson,  of  Minneapolis,  in  the  Bulletins  of  the  Minnesota  Academy 
of  Natural  Sciences,  vol.  i.  These  were  nearly  all  collected  by  Dr. 
Johnson  within  the  limits  of  Hennepin,  Ramsey,  Wright  and  Anoka 
counties.  The  fifth  annual  report  of  this  survey,  for  the  year  1876, 
contains  the  same,  but  with  the  notes  somewhat  abbreviated,  to  the 
number  of  558  species,  the  extent  to  which  the  work  had  been  car- 
ried at  the  date  of  that  report.    Dr.  Johnson  has  also  given  much 


STATS  GB0L0QI8T.  11 

attention  to  the  study  of  the  fresh-water  algse,  determining  a  large 
number  of  species. 

Another  successful  student  of  fresh-water  algae,  especially  of  the 
Desmids,  is  Miss  Eloise  Butler,  of  Minneapolis.  An  article  respect- 
ing these  microscopic  plants,  by  Mr.  Francis  WoUe,  in  the  Bulletin 
of  the  Torrey  Botatiical  Club  for  February,  1883  (vol.  x,  pages  13  to 
21),  enumerates  eighteen  species  new  to  the  United  States,  collected 
by  Miss  Butler  in  the  vicinity  of  Minneapolis,  including  eight 
forms  (three  species  and  five  varieties)  new  to  science. 

Conditions  determining  the  Character  of  the  Flora. 

In  considering  the  botany  of  any  district,  its  geographic  position, 
elevation  and  contour,  the  climate,  and  the  diverse  rocks  and  soils 
which  it  presents,  need  to  be  briefly  stated,  since  these  circumstan- 
ces control  the  development  of  the  flora. 

Minnesota  lies  in  the  middle  of  the  North  American  continent, 
almost  midway  between  the  Atlantic  and  Pacific  oceans  and  between 
the  gulf  of  Mexico  and  the  Arctic  ocean,  being  distant  a  thousand 
miles  or  more  from  each  of  these  grand  bodies  of  water.  The  extent 
of  the  state  from  south  to  north  is  380  miles,  and  its  average  width 
about  220  miles.  It  lies  between  43""  30'  and  49""  north  latitude, 
and  between  90°  and  9T  west  longitude.  Its  area  is  84,286  square 
miles. 

The  topographic  features  of  Minnesota  may  be  briefly  summed 
up  for  its  western  three-quarters,  as  being  a  moderately  undulating, 
sometimes  nearly  flat,  but  occasionally  hilly  expanse,  gradually 
descending  from  the  Coteau  des  Prairies  and  from  the  Leaf  hills, 
respectively  about  2000  and  1700  feet  above  the  sea,  to  half  that 
hight,  or  from  1000  to  800  feet,  in  the  long  flat  basin  of  the  Red 
river  valley,  and  to  the  same  hight  along  the  valley  of  the  Missis- 
sippi from  Saint  Cloud  to  Minneapolis.  The  only  exceptions  to 
this  moderately  undulating  or  rolling  and  rarely  hilly  contour,  are 
the  southeast  part  of  the  state  where  the  Mississippi  river  and  its 
tributaries  are  enclosed  by  bluffs  from  200  to  600 feet  high,  and  the 
northwest  shore  of  lake  Superior  and  the  part  of  the  state  lying 
north  of  this  lake  and  east  of  Vermilion  lake.  A  very  bold  rocky 
highland  rises  400  to  800  feet  above  lake  Superior,  within  from 
one  to  five  miles  back  from  its  shore-line,  all  along  the  distance  of 
150  miles  from  Duluth  to  Pigeon  point,  the  most  eastern  extremity 
of  Minnesota;  while  farther  north  are  many  hill-ranges,  200  to  500 
feet  higher,  mostly  trending  from  northeast  to  southwest  or  from 
east  to  west. 
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Lake  Superior  is  602  feet,  above  the  sea.  The  shore  of  this  lake 
is  the  lowest  laud  in  Minnesota,  while  its  highest  land  is  the  Mesabi 
range,  which,  south  of  Vermilion  lake  and  eastward,  is  found  by 
Prof.  Winehell  to  exceed  2000  feet  above  sea-level.  Itasca  lake, 
the  head  of  the  Mississippi,  is  about  1500  feet  above  the  sea;  and 
this  river  at  the  southeast  corner  of  Minnesota,  620  feet.  Professor 
Winehell  estimates  the  average  elevation  of  the  entire  state  to  be 
approximately  1275  feet  above  the  sea. 

Climate  is  the  most  important  of  the  factors  by  which  a  flora  is 
modified,  and  this  depends  chiefly  on  geographic  position,  elevation 
and  contour,  if  a  sufficiently  large  area  is  taken  into  account.  The 
warmest  days  of  summer  in  Minnesota  have  a  temperature  of  about 
90°  Fahrenheit,  but  such  days  are  rare;  and  the  greatest  cold  of 
winter  is  —  30°  or  sometimes  —  40*^.  The  annual  precipitation  of 
moisture  as  rain  and  snow  is  from  25  to  80  inches.  It  is  distributed 
somewhat  equally  throughout  the  year;  damaging  droughts  or  ex- 
cessive rains  seldom  occur.  In  winter  the  snow  in  the  south  half 
of  the  state  is  commonly  about  a  foot  deep  during  two  or  three 
months;  but  farther  north  it  attains  an  average  depth  of  two  or 
three  feet. 

The  soil  throughout  the  greater  part  of  Minnesota  consists  of 
glacial  drift,  a  mixture  of  clay,  sand,  gravel  and  boulders,  clay  being 
the  principal  ingredient,  and  boulders  being  usually  infrequent. 
This  deposit  has  been  gathered  from  diverse  formations  of  granite 
and  gneiss,  sandstone,  limestone,  and  shales.  Enriched  at  the  sur- 
face by  the  decay  of  vegetation  through  centuries,  the  black  soil 
on  areas  of  the  glacial  drift  has  ordinarily  a  depth  of  one  or  two 
feet,  and  is  very  fertile.  Other  varieties  of  soil  are  found  in  tracts 
of  gravel  and  sand,  also  generally  quite  fertile,  which  in  many 
places  border  the  large  rivers  and  spread  widely  upon  the  region 
drained  by  the  St.  Croix  and  Crow  Wing  rivers  and  the  upper  Mis- 
sissippi; in  the  lower  alluvial  bottomlands,  which  are  mostly  over- 
flowed by  the  highest  water  of  spring;  on  the  cliffs  of  sandstone 
and  limestone  which  border  the  rivers  in  the  southeast  part  of  the 
state;  and  on  the  hills  of  granite  and  crystalline  schists  north  of 
lake  Superior.  Each  peculiarity  of  soil  affords  a  congenial  location 
for  plants  which  are  absent  or  can  not  thrive  elsewhere. 

Forest  and  Prairie. 

The  most  important  and  conspicuous  contrast  presented  by  the 
vegetation  covering  different  parts  of  Minnesota,  is  its  division  in 
forest  and  prairie.    Forest  covers  the  northeastern  two-thirds  of 
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the  state,  approximately;  while  about  one-third,  lying  at  the  soath 
and  southwest,  and  reaching  in  the  Red  river  valley  to  the  inter- 
national boundary,  as  also  the  part  of  this  valley  farther  north  to 
lake  Winnipeg,  is  prairie.  The  line  dividing  these  areas,  having 
an  almost  wholly  timbered  region  on  its  northeast  side,  and  a  re- 
gion on  its  southwest  side  that  is  chiefly  grassland,  without  trees 
or  shrubs,  excepting  in  narrow  belts  along  the  larger  streams  and 
occasional  groves  beside  lakes,  runs  as  follows.  Entering  the 
state  from  the  north  about  fifteen  miles  east  of  Emerson  and  St. 
Vincent,  it  extends  south-southeastward  to  Red  Lake  Falls,  thirty- 
six  miles  east  of  Grand  Forks;  thence  southeast  and  south,  to  the 
east  end  of  Maple  lake;  thence  southwesterly  along  this  lake^  and 
from  it  south  to  the  Sand  Hill  river:  thence  southeasterly  to  the 
White  Earth  Agency ;  thence  southerly,  by  Detroit  and  Pelican 
Rapids,  to  Fergus  Falls,  which  is  situated  half-way  from  the  north 
to  the  south  line  of  the  state;  thence  southeasterly,  in  a  less  direct 
and  regular  course,  through  Douglas,  Stearns,  Meeker,  McLeod  and 
Sibley  counties,  to  the  Minnesota  river,  and  along  that  stream  to 
Mankato  and  South  Bend;  thence  easterly  by  Janesville,  Water- 
ville  and  Morristown,  to  Faribault;  thence  northerly,  turning  back- 
ward, to  Minneapolis  and  Anoka,  the  loop  thus  formed,  enclosing 
Wright,  Carver,  Scott,  Le  Sueur,  and  parts  of  adjacent  counties, 
being  the  boundary  of  the  area  well  known  as  the  Big  Woods; 
thence  easterly,  passing  through  Ramsey  and  Washington  counties 
to  Stillwater  and  Hudson,  where  it  enters  Wisconsin. 

The  Big  Woods  are  principally  made  up  of  the  following  species 
of  trees,  arranged  by  Prof.  Winchell  in  the  estimated  order  of  their 
abundance:  white  or  American  elm,  basswood,  sugar  maple,  black 
and  bur  oaks,  butternut,  slippery  or  red  elm,  soft  or  silver  maple, 
bittemut,  white  and  black  ash,  iron-wood,  wild  plum,  June-berry, 
American  crab-apple,  common  poplar  or  aspen,  large-toothed  pop- 
lar, tamarack  (in  swamps),  box-elder,  black  cherry,  cotton  wood 
(beside  rivers  and  lakes),  water  beech,  willows,  hackberry,  paper  or 
canoe  birch,  yellow  birch,  white  oak,  and  red  cedar.  Farther  north- 
ward white,  red  and  jack  pines,  black  and  white  spruce,  balsam  fir 
and  arbor-vitae  are  conspicuous  in  the  forest,  intermingled  with 
deciduous  trees.  Its  shrubs  include  prickly  ash,  smooth  sumach, 
frost  grape,  Virginian  creeper,  climbing  bitter-sweet,  red  and  black 
raspberries,  choke-berry,  prickly  and  smooth  gooseberries,  black 
currant,  and  species  of  cornel,  wolfberry,  honeysuckle,  elder,  vibur- 
num, and  hazel-nut. 
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The  most  abundant  species  of  grass  found  upon  the  prairies  of 
southwestern  Minnesota,  are  as  follows:  beard-grass  (Andropogon 
furcatus,  Muhl.),  commonly  here  called  ^'blue-joint,^^  Indian  grass 
(Chrysopogon  nutans,  Benth.),  muskit-grass  (Bouteloua  racemosa, 
Lagasca),  and  porcupine  grass  (Stipa  spartea,  Trin.),  common  on 
land  neither  very  dry  nor  very  moist;  another  species  of  beard-grass 
(Andropogon  scoparius,  Michx.)i  and  a  second  muskit-grass  (Boute- 
loua hirsuta,  Lagasca),  common  on  dry  swells;  the  fresh- water 
cord-grass  (Spartina  cynosuroides,  Willd.X  in  sloughs,  making  the 
principal  mass  of  their  hay;  and  rice  cut-grass  (Leersia  oryzoides, 
Swartz),  with  the  last.  The  prairies  also  bear  a  great  variety  of 
flowers,  including  numerous  species  of  aster,  golden-rod,  sunflower, 
blazing-star  or  button  snakeroot,  and  prairie  clover,  and  the  rose, 
lily,  harebell,  phlox,  gerardia,  fringed  gentian,  and  many  others. 
Sometimes  the  view  across  miles  of  the  prairie  is  made  yellow  and 
purple  by  the  multitude  of  sunflowers,  blazing-stars,  and  gerardias. 

Limits  of  Species. 

Gradual  changes  in  the  flora  are  observable  in  crossing  the  con- 
tinent either  from  east  to  west  or  from  north  to  south.  Many 
species  disappear  as  the  traveler  advances,  while  others,  not  before 
present,  are  met  with.  A  large  majority  of  the  plants  in  the  Pacific 
states  are  not  found  east  of  the  Mississippi;  and  such  limitation 
prevails  almost  without  exceptions  between  the  arctic  and  tropical 
zones.  The  central  position  of  Minnesota  therefore  makes  this  a 
most  interesting  field  for  the  notation  of  the  limits  of  species. 

Among  our  forest  trees,  the  white  and  red  pine,  arbor-vitas 
(^^white  cedar^'),  yellow  birch,  black  ash  and  sugar  maple  reach 
their  western  limit  at  the  east  side  of  the  Red  river  valley. 

No  tree  of  exclusively  western  range  extends  east  into  Minne- 
sota, and  the  only  shrubs  thus  noted  are  Elaeagnus  argentea  (silver- 
berry),  (Enothera  albicaulis  and  Amorpha  microphylla;  but  about 
fifty  herbaceous  plants  belonging  to  the  flora  of  the  western  plains 
and  the  Rocky  mountains,  and  not  yet  known  to  occur  east  of  the 
Mississippi  river,  are  found  within  our  limits.  These  include  spe- 
cies of  Ranunculus,  Aquilegia,  Yesicaria,  Linum,  Astragalus,  Oxy- 
tropis,  Potentilla,  Gaura,  Feucedanum,  Cyraopterus,  Gutierrezia, 
Aplopappus,  Grindelia,  Lepachys,  Helianthus,  Gaillardia,  Senecio, 
Troximon,  Plantago,  Pentsteraon,  Orthocarpus,  Echinospermum^ 
Collomia,  Gentiana,  Asclepias,  Suseda,  Comandra,  Euphorbia,  Alli- 
um, Carex,  Sporobolus,  Aristida,  Buchloe,  Elymus,  and  Beck- 
mannia. 
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A  group  of  species,  most  notably  represented  in  the  pine  and 
heath  families,  including  our  three  pines,  black  spruce,  balsam  fir, 
tamarack  and  arbor-vitae,  huckleberry,  blueberry,  cranberry,  snow- 
berry,  aromatic  wintergreen  or  checkerberry,  Labrador  tea,  and  the 
clintonia  and  dwarf  cornel,  extends  through  the  northeast  part  of 
the  state  to  limits  approximately  coinciding  with  the  Mississippi 
river^  Red  lake  and  the  lake  of  the  Woods. 

The  northern  limits  of  yellow  birch,  bur  oak,  sugar  maple  and 
basswood  here  coincide  nearly  with  the  international  boundary. 
The  red  cedar,  cottonwood,  hornbeam,  white,  black  and  red  oaks, 
butternut,  bitter-nut  or  swamp  hickory,  hackberry,  box-elder,  frost 
grape  and  prickly  ash  reach  their  general  northern  limits  in  the 
north  half  of  this  state;  but  several  of  them,  like  many  herbaceous 
species  of  similar  range,  continue  somewhat  farther  northwestward 
into  Manitoba.  The  shell-bark  hickory,  black  walnut,  red  mul- 
berry and  Kentucky  coffee-tree  attain  their  most  northern  range 
in  the  south  half  of  the  state. 

The  accompanying  map  shows  the  portions  of  Minnesota  re- 
spectively occupied  by  forest  and  prairie,  and  the  approximate  limits 
of  many  of  our  trees.* 

Introduced  Plaktb. 

About  eight  per  cent,  of  the  plants  growing  without  cultivation 
in  this  state  are  introduced  species,  distinguished  in  the  catalogue 
by  being  printed  in  Italics.  Most  of  them  are  such  as  follow 
civilized  man,  and  grow  in  his  cultivated  fields  and  gardens,  in 
spite  of  all  efforts  to  banish  them.  Among  the  most  notable  in- 
troduced weeds  in  this  state  may  be  mentioned  mustard,  cow-herb 
and  cockle,  specially  troublesome  in  wheat-fields;  shepherd^s  purse, 
purslane,  mallow,  May-weed,  burdock,  mullein,  pigweeds,  tumble- 
weed,  black  bindweed,  curled  or  yellow  dock,  sheep  sorrel,  hemp, 
barnyard-grass,  and  foxtail  or  pigeon-grass,  frequently  too  plenti- 
ful in  cultivated  ground,  about  dwellings,  by  the  road-side,  or  on 
pasture-land.  The  ox-eye  daisy  or  white-weed,  Canada  thistle  and 
cheat  or  chess  are  sparingly  established,  and  may  become  very  com- 
mon bad  weeds  here,  as  farther  east.  It  should  be  added  that,  be- 
sides these  immigrants,  a  considerable  number  of  weeds  native  to 
this  country  are  also  common,  including  species  of  Lepidium,  Iva, 
Ambrosia,  Helianthus  and  Stachys.     Up  to  the  present  time,  only 

*Its  method  of  delineation  is  similar  to  that  of  Dr.  Robert  Beirs  map,  recently 
published  by  the  GeoloRical  Survey  of  Canada,  showing  the  general  northern  limits  of 
the  principal  forest  trees  of  Canada. 
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about  half  as  many  naturalized  and  adventive  species  are  known  in 
Minnesota  as  in  the  eastern  states,  the  difference  being  due  to  the 
shorter  time  since  the  settlement  of  this  state  and  the  proportion- 
ately less  numerous  opportunities  for  them  to  gain  a  foot-hold  here. 

Pbelihinart  Remarks  on  the  Catalogue. 

Under  each  species  is  a  statement  whether  it  is  abundant,  com- 
mon, frequent,  infrequent,  or  rare,  and  whether  its  geographic  range 
extends  throughout  the  state  or  to  limits  which  are  indicated  ap- 
proximately; or,  when  the  observations  are  insufficient  for  such 
statement,  the  localities  where  the  species  has  been  noted  are  men- 
tioned, with  the  names  of  the  observers. 

The  arrangement  of  families,  genera  and  species  strictly  follows 
the  fifth  edition  of  Gray's  Mantml;  and  wherever  a  synonym  replaces 
an}'  name  that  occurs  in  the  Manual^  the  latter  also  is  given,  en- 
closed by  marks  of  parenthesis."*" 

The  popular  names  are  mostly  such  as  appear  in  Gray^s  Manual 
and  Wood's  Class- Book;  but  in  a  few  instances  other  names,  in 
general  use  in  this  state,  and  often  specially  significant,  are  inserted. 

Introduced  species  are  distinguished  from  the  indigenous,  as 
before  mentioned,  by  being  Italicized. 

For  the  species  of  our  flora  that  are  not  described  in  Gray^s 
Manual,  which  only  included  those  found  east  of  the  Mississippi, 
descriptions  are  quoted  from  other  authorities.!  The  present  work 
thus  supplies,  with  Gray's  Maniial,  the  means  of  identifying  all  the 
flowering  plants  and  ferns  known  to  occur  in  Minnesota. 

Determinations  of  numerous  difficult  species,  and  notes  con- 
cerning them,  have  been  kindly  supplied  by  Prof.  Asa  Gray,  Mr. 
Sereno  Watson,  Mr.  William  Boott,  Dr.  George  Engelmann,  Mr. 
M.  S.  Bebb,  Rev.  T.  Morong,  and  other  specialists;  and  I  am  in- 
debted to  Dr.  George  Vasey  for  the  description  of  the  new  Aristida 
basiramea,  Engelmann,  posthumously  published. 


*The  sources  of  Improved  nomenclature  have  been  Watson's  Bibliographical  Index 
to  North  American  Botany  (Part  I ;  Polypetalae  :  1878) ;  Gray's  Synopticai  Flora  of 
North  America  (Vol.  II,  Part  I ;  Oamopetalse  after  Composltse  :  1878) ;  various  papers 
by  Professor  Gray  in  the  Proceedinus  of  the  American  Academy  of  Arts  and  Sciences; 
Bailey's  Catalogue  of  North  American  Carices  (1884);  Vasey's  Grasses  of  the  United 
States  (1963);  Eaton's  Ferns  of  North  America  (1880);  and  notes  In  tbe  American 
NcUuralistf  the  Botanical  Gazette,  and  the  Bidletin  of  the  Torrey  Botanical  Club. 

t Chiefly  from  Watson's  report  on  the  Botany  of  King's  ExploratUm  of  the  Fortieth 
Pardttel;  Porter  and  Coulter's  Synopsis  of  the  Flora  of  Colorado ;  Bothrock's  report 
on  the  Botany  of  Wheeler's  Surveys  west  of  the  One  Hundredth  Meridian ;  Torrey  and 
Cray's  Flora  of  North  America;  and  Gray's  Synoptical  Flora. 
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CATALOGUE, 


A. 


:{ANUNCULA.CEiE.        Crowfoot  Family. 

.      ^i^EMATIS,  L.        Virqin's-Bower. 
^ 

*^  'tioilhiris,  DC.        Vir^fin's- Bower. 

i\  rocks  Ht  the  head  of  hike  St.  Croix,  Parry;  St.  Croix  Falls,  MiM  FMd;  lake 
U*8  Mannirm:  Winona  County,  Holzlngcr.       llare. 

Lr^iniana,  L.        Common  Virpfin's- Bower. 

•  onnnon,  or  abuodaut,  southward  ;  frequent  northward  ;  at  Beaver  Bay  and  sum- 
.  .«.  of  Bhick  Point  mountain  north  of  lake  Superior,  Roberts, 

ANKMONE,  L.        Anemone.    Wind-flower. 

at<Mis,  L.,  var.  Nuttalliana,  Gray.        Pasque-flower  (i.e.  Easter- 

wer).      Pulsatilla.      **  Hartshorn- plant."      **  Headache-plant."     "  Gos- 

f^r    "Prairie  Smoke."    "Crocus." 

ndant  in  all  the  prairie  portion  of  the  state.  Its  bruised  leaves  have  a  very 
pu  ;nt  Hinell.  This  eariiest  flower  of  spring  has  received  an  unusual  variety  of  pop- 
uUr  names. 

A.  'lecapetala,  L.    (A.  Caroliniana,  Walt.)       Carolina  Anemone. 

Freqiieiit  in  the  south  part  of  the  state,  as  in  Hennepin,  Goodhue,  Blue  Earth  and 
HpBstune  counties ;  extendinfi:  north  to  Saint  Cioud,  Camphell^  Mn.  BlaUdellt  and 
^ppleton,  Swift  county,  Ai  ini  Elu>ell.       South. 

A.  parvitlora,  Michx.       Small -flowered  Anemone. 

Minneapoiis,  Winchell ;  upper  Mississippi  river,  Garrison  ;  Red  river  valley,  Gedge, 
North. 

A.  1  iiiltifida,  DC.        Many-cleft  Anemone.    Red  Wind-flower. 

Dayton's  bluff.  Saint  Paul,  and  between  Saint  Paul  and  Fort  Sueliing,  MtM  Oath' 
CO      *Ake  Superior  to  the  lake  of  the  Woods,  Macoun.       North. 

eyliiiclriea.  Gray.        Long;- fruited  Anemone. 
i^requeiit  throughout  the  state. 

Yir{>:iniaiia«  L.        Virtrinian  Anemone. 
\;ommon  throughout  the  state. 

dlehotoinay  L.    (A.  Pennsylvanica,  L.)        Pennsylvanian  Anemone. 
Common,  often  abundant,  throughout  the  state. 

A.  neinorosa,  L.        Wind-flower.    Wood  Anemone. 
Frequent,  or  common,  throughout  the  state. 

2F 
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A*  Hepatica,  L.    (Hepatica    triloba,    Chaiz.)       Liver-leaf.    Round-lobec 
Hepatica. 

FrequeDt  southward,  extending  north  at  least  to  Doluth,  Miss  CaJOicart^  uppei 
Mississippi  river,  OorrUon,  and  Fergus  Falls,  Leonard, 

A.  acutiloba,  Lawson.    (H.  acutiloba,  DC.)       Sharp-lobed  Hepatica. 

Oommon  southward,  extending  north  to  Duluth,  Miss  Cathcart^  and  MlUe  Laos 
county,  Upham. 

THALiICTRUM,  Tourn.       Meadow-Rue. 

T.  anemonoideSy  Michz.       Rue-Anemone. 

Often  common  southward,  extending  north  to  Stillwater,  Miss  Field,  Anoka eounty» 
Juni,  Steams  county,  Campbell,  and  Fergus  Falls,  Leonard,   Flowers  nearly  always 
purplish.   (Abundant  at  Marine  Mills,  Washington  county,  often  having  more  than, 
one  row  of  sepals  and  occasionally  with  all  the  stamens  and  pistils  changed  to  sepals^] 
Miss  FUld,)  ■ 

T.  dioicum,  L.        Early  Meadow-Rue.  ^■ 

Common,  or  frequent,  throughout  the  state. 

T.  purpurascenSy  L.       Purplish  Meadow-Rue. 

Common,  extending  north  at  least  to  Morrison  county,  Upham,  the  St.  Louis  river^ 
Mrs.  Herrick,  and  in  the  Red  river  valley  to  Pembina,  Chickering,   (Specimens  collected 
by  Prof,  Oedge  at  Glyndon,  Clay  county,  have  the  shining  upper  surface  of  the  very 
large  leaflets  waxy,  as  if  vamisbed,  but  the  lower  surface  minutely  pubescent  or 
glabrous,  not  waxy.)  i 

T,  Cornuti,  L.       Tall  Meadow-Rue.  ' 

Common,  or  frequent,  throughout  the  state. 

RANUNCULUS,  L.       Crowfoot.    Buttercup. 

R.  aqiiatilis,  L.,  var.  stagrnatilis,  DC.  (R.  divaricatus,  Gray's  Manual. 
Stiff  Water-Crowfoot. 

Ponds  near  Mankato,  Xieiberflr;  Minneapolis,  i2oZ>erf8,H«rr(c/f;  Steams  county,  Up- 
ham; Alexandria,  Mrs,  Terry,      Infrequent. 

R«  aquatilis,  L.,  var.  trichophyllus,  Ghaix.       Common  White  Water- 
Crowfoot. 
Frequent  throughout  the  state. 

R.  niultifidus,  Pursh.       Yellow  Water- Crowfoot. 
Common  throughout  the  state. 

R.  ambigens,  Watson.  (R.  alismsefolius,  in  Manual)      Water  Plantain 

Spearwort. 
Steams  county,  Campbell.       Infrequent.      North. 

R.  Flaiiiiiiulay  L.       Small  Spearwort. 
Minneapolis,  Roberts,       Rare. 

R.  Flammula,  L.,  var.  reptans,  Meyer.        Creeping  Spearwort. 

Stillwater,  Leonard;  Minneapolis,  nobcrU;  Anoka  county  and  New  Ulm,  Juiii; 
lake  of  the  Woods,  Dau!Son,       Frequent. 

R.  Cymbalaria,  Pursh.        Sea-side  Crowfoot. 

Common,  or  frequent,  ihrouglioufthe  sUte,  excepting  southeastward.  Grand  Por- 
tage, lake  Superior,  also  at  New  Ulm  (common),  Juni;  Little  Rock,  upper  Minnesota 
river,  Parry;  Nicollet  county,  AiUm;  Steams  county,  and  the  Bed  river  valley  (com- 
mon). Upham;  Fergus  Falls,  Leonard;  Worthingtoa  (common),  Fooie, 
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B.  affinis,  R.  Br.*       Roafrh-fniited  Crowfoot. 
Lake  of  the  Woods,  Dawaon.      Northwest. 

B.  affiniSy  R.  Br.,  var.  cardiophyllus,  Gray.f 
In  the  Bed  river  valley  at  Pembina,  Chicherlnff.       West. 

R.    rhomboideuSy    Goldie.         Rhomboid-leaved  Crowfoot.    Dwarf  But- 
tercup. 
Frequent,  or  common,  throughout  the  state. 

R.  abortiviisiy  L.       Small-flowered  Crowfoot. 
Frequent,  or  common,  throughout  tlie  state. 

R.  abortivuSy  L.,  var.  micrantbus.  Gray. 

Minneapolis,  Wlnchcll;  Pipestone  county,  Mrs,  Bennett,      Infrequent. 

R.  sceleratusy  L.        Cursed  Crowfoot. 
Frequent,  or  common,  throughout  the  state. 

R.  reciirvatuSy  Poir.       Hooked  Crowfoot. 

Frequent  throughout  the  state ;  reaching  its  northwestern  limit  at  the  lake  of  the 
Woods,    Mcicoun. 

R.  Peiiiisylvanicns,  L.        Bristly  Crowfoot. 
Common  throughout  the  state. 

R.  fasciculariSy  Mulil.        Early  Crowfoot. 

Frequent,  or  common,  throughout  the  south  half  of  the  state  ;  infrequent  north- 
ward. 

R.  repenSy  L.        Creeping;  Crowfoot. 
Abundant  throughout  the  state. 

R.  repenSy  L.,  var.  bispiduSy  Torr.  &  Gray.t    (R.  hispidas,  Michx.) 

Aed  river  valley  near  Saint  Vincent  (in  a  swamp),  Dawaon;  common  from  Manitoba 
westward,  Mocoun. 

R,  hulbosus,  L.        Bulbous  Crowfoot  or  Buttercups. 
Northfleld,  Chaney;  Minneapolis,  Mrs.  Terry.       Rare. 

R»  acriSf  L.        Tall  Crowfoot  or  Buttercups, 

Infrequent,  but  noted  at  many  places,  as  Lake  City,  Faribault,  Northfleld,  Minne- 
apolis, Northern  Pacific  Junction,  Carlton  county,  and  on  the  upper  Mississippi  river. 
Becoming  common  in  the  eastern  part  of  Manitoba,"  Maeoun, 


(* 


*Banunculu8  AFFINI8,  R.  Br.  Kadlcal  leaves  petioled,  usually  pedately  muitlfld ; 
cauline  ones  subsessile,  digitate,  with  broadly  linear  lobes  ;  stem  erect,  few-flowered  ; 
carpels  with  recurved  beaks,  in  oblong  cylindrical  heads ;  more  or  less  pubescent 
throughout .     W^atson^a  Rep.  in  Ktn(/*a  Kxpl.  of  tfic  Fortieth  Pardlleh 

tK.  AFFiNis,  R.  Br.,  var.  cardiophtllus,  Gray.  Hirsutely  pubescent,  radical  leaves 
round -cordate,  undivided  or  many-cleft ;  cauline  ones  palmately  many-deft ;  flower 
1  inch  in  diameter.    Porter  and  Coultcr*8  Flora  of  Colorado. 

^Rakuncolus  bbpkns,  L..  var.  hispidus,  Torr.  &  Gray.  Stem  erect,  v»  to  2  feet 
high,  branching  and,  with  the  petioles,  very  pilose  with  spreading  hairs;  leaves  trifol- 
iate ;  leaflets  distinctly  petiolulate,  oval,  acute,  laclniate  ;  pedicels  with  the  pubescence 
appressed  ;  flowers  as  large  as  in  R.  aeris;  calyx  appressed  ;  carpels  smooth,  pointed 
with  a  very  short  style.    Torrey  and  Oray'a  Flora  of  N.  A.,  vol.  i,  pp.  22  and  058. 
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ISOPYRUM,  L.        IsoPTRUM. 

I.  bitercatum,  Torr.  &  Gray.       Fake  Rue-AnemoDe. 

Frequent,  or  eommon,  tbroughoat  the  south  half  of  the  state ;  extending  north  at 
least  to  Fergus  Falls.  Leonard 

CALTBMl,  L.       Marsh  Marigold. 

C.  palustris,  L.        Marsh  Marigold.    '^Cowslip.'* 

Abundant,  or  common,  throughout  most  •{  the  state  ;  less  frequent  westward. 

COPTIS,  Salisb.       Goldthheid. 

C.  trifolia^  Salisb.       Three-leaved  Goldthread. 

Common  northward;  extending  south  to  Minneapolis,  Rolterts,  and  Lake  City 
(rare),  Mis8  Manning. 

AQUILEGIA,  Toum.       Columbine. 

A,  Canadensis,  L.       Wild  Columbine.    "Honeysuckle.'' 

Common,  or  frequent,  throughout  the  state. 

Found.according  to  3lto8  Babbitt,  with  white  flowers  during  several  years  In  the 
south  edge  of  the  village  of  Little  Falls,  Morrison  county,  not  associated  at  that  local- 
ity with  tlie  usual  type  ;  also  some  with  flowers  clear  white,  others  cream-colored,  and 
yet  others  of  the  ordinary  kind,  all  growing  together  west  of  the  Mississippi  river,  op- 
posite to  Little  Falls,  and  likewise  near  Fort  Ripley,  in  the  same  county. 

A.  brovlstyla,  Hook.*        Short-styled  Columbine. 
In  the  Red  river  valley  at  Pemhina,  ChickeHng.       West. 

DELPHINIUM,  Toum.       L  vrkspur. 

D.  exaltatuin,  Ait.        Tall  Larkspur. 

Frequent  through  the  south  half  of  the  state  :  extending  north  to  the  upper  Missis-, 
sippi  river,  Oarrisoji,  and  Fergus  Falls,  Leonard. 

D.  tricorue,  Michx.        Dwarf  Larkspur. 

St,  ¥a.u\,  MtaaCathcart;  Pipestone  county,  Mr^.  Bennett.       Infrequent.       South. 

I>.  azureum,  Michx.        Azure  Larkspur. 

Common  southward  ;  extending  north  to  the  upper  Mississippi  river,  Garrison,  and 
Manitoba,  Macoun. 

D,  Cofisolida^  L.        Field  Larkspur. 

Rarely  adventive.   Minneapolis,^.  W.Jonet. 

HYDRASTIS,  L.       Okangb-uoot. 

H.  Cauadensis,  L.       Orange-root.    Yellow  Pnccoon. 
Stearns  county,  Garrfoon.      Rare.      Southeast. 


*Aquilboia  brbvistyla.  Hook.  Stem?  low,  6  to  8  Inches  high,  spreading  ;  leaves 
bi-t;)ruate;  leaflets  3-lobed,  orenate,  6  to  9  lines  [twelfths  of  an  inch]  long,  crenatures 
ovate,  rotund ;  floweissmall,  blue,  about  6  lines  long,  including  the  spur ;  sepals  oblong, 
ovate ;  petals  a  little  exceeding  the  stamens ;  spurs  hooked  at  the  tip ;  styles  shorter, 
Included.   Porter  and  CouUer^a  Flora  of  Colorado. 
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ACT^A,   L.  BA.NBBBRKT. 

A.  spicata,  L  ,  var.  rubra,  Ait.       Red  Baneberry. 
Common  through  the  wooded  portions  of  the  state. 

A.  alba,  Bigelow.       White  Baneberry. 

Common,  with  same  extent  as  the  last  Berries  frequently  borne  on  slender,  sreen 
pedicels. 

NIGELLA,  L.       Fbnnel- FLOWER. 

N,  Damasceua^  L.*        Fennel-flower, 

Escaped  from  cultivation,  Mankato,  Lelberg. 

MENISPERMACEiE.        Moonsbed  Family. 

MEXISPERMUM,  L.       Moonpekd. 

M.  Canacleuse,  L.       Canadian  Moonseed. 

Frequent,  often  common,  southward ;  extending  north  to  Todd  county  and  the 
northwest  side  of  Mille  Lacs,  Upham;  also  in  the  Red  river  valley  near  Saint  Vincent, 
Dawson,  Uavard.  (Its  lon^.  slender,  bitter,  yellow  root  is  used  by  the  Sioux  as  a  medi- 
cine, being  called  Pejuta  zUi;  and  from  this  came  Uie  name  Pejuta  zlzi,  or  Yellow 
Medicine  river.     T,  M.  Young.) 

BERBERTDACE.E.        Baebeeey  Family. 

BERBERIS,  L.        Babbbrrt. 

B.  vulgaris^  L.        Common  Barberry. 
Spontaneous  in  old  fields,  Mankato,  Leiberg. 

CAULOPHYLLUM,  Michx.        Blue  Cohosh. 

€•  tlialictroideSy  Micbx.       Blue  Cohosh.    Pappoose-root. 
Common,  or  frequent,  excepting  northeastward. 

PODOPHYLLUM.  L.       May-Applb.    Mandrake. 

P.  peltatiiiii,  L.        May- Apple,    Mandrake. 

Common  southeastward,  extending  north  to  Goodhue  and  Alee  counties. 


NYMPHJiJACE^].        Wateb-Lily  Family. 

BllASENIA,  Sjhreber.        Watek-Shikld. 

B.  peltata,  Pursh.        Water-Shield. 

Kainy  lake  aud  lake  of  iho  Woods,  Maconn  ;   Pheasant  lake,  near  Saint  Cloud, 


*NioeUa  Damancena,  L.  Flowers  bluish,  rather  large,  surrounded  and  oYertopi)ed  by 
a  finely  divided  leafy  involucre,  like  the  other  leaves  ;  succeeded  by  a  smooth  iuflated 
5-celled  pod,  in  which  the  lining  of  the  cells  separates  from  the  outer  part.  Gray's 
FUld,  Forest,  and  Oarden  Botany. 
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Campljcll:  Benton  county,  Upham;  shallow  lakes  near  St  Croix  river,  Parry;  White 
Bear  lake,  Ramsey  county,  Simmom;  Minneapolis,  Herrick;  Excelsior,  if  rs.  Terry; 
Fergus  Falls,  Ltonard.      Infrequent. 

NELUAfBIXJM,  Jass.       Nblumbo.    Sacred  Beam. 

N.  liiteum,  Willd.        Yellow  Nelumbo.  Water  Chinquapin.    "Rattle-box." 
Upper  Mississippi  river,  Houghton;  lake  Mlnnetonka  (north  end  of  Halsted's  bay), 
Rotterts;  Mendota,  Mm.  Terry;  Mississippi  river  at  Red  Wing.  Sandherg,  near  Drat- 
bach,  Winona  county,  WiticheU,  and  at  La  Crosse,  Sujczcy.       Rare. 

NYMPHiEA,  Tourn.        Water-Nymph.    Water-Lily. 

N.  odorata.  Ait.        Sweet-scented  Water-Lily. 

Plentiful  iu  lakes  along  the  international  boundary  northwest  of  lake  Superior, 
WinchelU  Abundant  throughout  Quebec  and  Ontario  and  extending  westward  to  the 
lake  of  the  Woods,  Mctcoun.  This  species  probably  occurs  also  in  central  and  southern 
Minnesota,  in  company  with  the  following.  Mr.  Leiberg  reports  the  examination  of  a 
great  number  of  Nymphiea  rootnalks,  none  of  them  bearing  tubers,  at  Lake  Crystal, 
Blue  Earth  county. 

N.  odorata,  Ait.,  var.  minor,  Sims.       Smaller  Sweet-scented  Water-Lily. 

Turtle  lake.  Otter  Tail  county  (flowers  only  one  and  a  half  inches  broad),  H.  B. 
Ayreti.      Rare. 

N.  tuberosa,  Paine.       Tuber-bearing  White  Water-Lily. 

The  white  lilies  common  or  frequent  In  ponds  or  lakes  throughout  the  state,  except- 
ing near  its  west  side,  which  have  been  called  Nymphsea  odorata,  are  believed  to  be- 
long instead,  for  the  most  part,  to  this  species.  *'Flowers  large  and  delicately  beauti- 
fnl,  fragrant."  {Wheeler  and  Smith.)  **  This  is  really  the  water-lily  of  the  Great  lakes, 
as  the  true  N.  odorata  seems  to  be  confined  to  the  northern  waters,  both  lakes  and 
rivers."  (3facou7i.) 

NUPHAR,  Smith.       Yellow  Pond-Lily.    Spatter-Dock. 

N.  adveiia.  Ait.       Common  Yellow  Pond-Lily. 
Common  throughout  the  state. 

N.  luteuin.  Smith.        Smaller  Yellow  Pond-Lily. 
In  small  lakes  east  offthe  lake  of  the  Woods,  Macoun. 

N.  pumilum,  Smith.     (N.  lateum,  Smith,  var.  pumilum,  Gray.)       Small 

Yellow  Pond-Lily. 

Plentiful  in  Duluth  harbor,  RoherU;  north  shore  of  lake  Superior,  Agasslt;  east 
shore  of  Rainy  lake  (rather  rare),  Macoun;  Morrison  county.  MUs  Babhitt, 


SARRACENIACEJi:.        Pitcher-Plant  Family. 

SARRACENIA,  Tourn.        Side-'?\ddlk  Flower. 

S.  purpurea,  L.        Pitcher- Plant.    Huntsman's  Cup. 

Common  northward,  extendins  south  to  Minneapolis,  Roberts,    Wlnclull;  rare 
farther  southeast. 
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PAPAVERACE.E.        Poppy  Family. 

PAP  AVER,  L.       Poppy. 

P.  somniferum,  L.        Common  Poppy,    Opium  Poppy, 
Adventive  in  old  gardens,  Mankato,  Leihcrg, 

SAXGUINARIA.  Dill.       Blood-root. 

S.  ('anadensis,  L.       Blood-root. 

Common,  or  abundant,  throughout  most  of  the  state  ;  less  frequent  westward,  as 
at  Fergus  Falls,  Leonard,  and  Pembina,  Havard;  rare  north  of  lake  Superior,  Clark, 


FUMARIACEi?^].        Fumitory  Family. 

DICENTRA,  Bork.       Dicbntra. 

D.  Cucullaria,  DC.        Dutchman's  Breeches. 

Common  southward  ;  extending  noith  at  least  to  Stillwater,  Anoka  and  Steams 
counties,  and  Fergus  Falls. 

D.  Canadensis^  DC.       Squirrel  Com. 

Saint  Paul,  Miss  Oathcart ;   Minneapolis,  Ttcining ;   Faribault,  Mias  Beane ;    Blue 
Earth  county,  Leiberg. 

CORYDALilS.  Vent.       Corydalis. 

€.  glaiica,  Purdh.        Pale  Corydalis. 

Common  north  of  lake  Superior,  RoherU;  extending  south  to  Stearns  and  Benton 
counties,  Upham,  and  to  the  falls  of  the  St.  Croix  river,  Parry,  Mi8S  Field, 

C  flavula,  DC.       Yellow  Corydalis. 

Thomson,  Dnluth  and  Taylor's  Falls,  if  Cm  Catheart;  upper  Mississippi  river.  Gar- 
rison: Bed  river  valley,  Ocdge;  Blue  Earth  county,  Upham. 

C.  aurea,  Willd.       Golden  Corydalis. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  less  frequent  southward. 

C.  aurea,  Willd.,  var.  niicrantha,  Engelm. 

Martin  county.  Minnesota,  and  Emmet  county,  Iowa  (rare),  Cratty. 

FUMARIA,  L.       Fumitory. 

t\  ojficinnliSf  L.        Common  Fumitory, 
Adventive,  Winona,  Holzinger. 


CRUCIFERiE.        Mustard  Family. 

NASTURTIUM,  R.  Br.        Water-Cbkss, 

N,  officinale,  R.  Br.        True  Water-Cress, 

Steams  county,  Mva.  BlaUdell;  New  Ulm,  Juni;  cold  springs,  Kasota,  Leiberg; 
Tuttle's  creek,  Minneapolis,  Kawuhe;  lake  Pepin,  Miss  Manning.       Infrequent. 
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N.  sinuatum.  Nutt.       Water-Crew. 

Upper  Mississippi  river,  Omrrlaon;  New  Ulm.  Juni;  Pipestone  county,  Lcilttrg; 
lower  Minnesota  river,  Parry;  lake  Pepin,  If  (m  Manning, 

N.  sessiliflorum,  Nutt.       Water-Cress. 
Laptiam.       Winona  county,  HoUinger.       Soutb. 

N.  paliistre,  DC.        Marsh  Cress. 

Ci'mmon^or  frequent,  througbout  the  state. 

N.  palustre,  DC,  var.  hispidum,  Fisch.  &  Mey. 

Redwood  Falls,  PcmherUm.   Perbaps  tbe  prevailing  form  of  tbe  species  in  tbis  stat«. 

N.  lacustre,  Gray.       Lake  Cress. 
Lapfutm.       Southeast. 

N,  Armoraciay  Fries.        Horse-radish. 

Adventive,  Manlcato,  Lcibero;  Nortbfleld,  Chanty. 

DENT  ARIA,  L.       Tooth  wort.    Pepper- root. 

D.  dipliylla,  Michx,       Two-leaved  Pepper- root. 

Freeborn  and  Blue  Earth  counties,  Upham;  lake  Superior,  Whitney,       East. 

D.  laoiuiata,  Mubl.        Tooth  wort. 

Frequent  southeastward  :  extending  northwest  to  Saint  Paul,  Miss  Cathcart,  Mar- 
tin county,  Cratty,  and  Fergus  Falls,  Leonard. 

CARD  AMINE,  L.        Bitter  Cress. 

C*  rhoiuboidea,  DC        Spring:  Cress. 
Frequent,  or  common,  throughout  the  state. 

C  prate II sis,  L.        Cuckoo  Flower. 

Lalce  Superior  to  tbe  sources  of  the  Mississippi,  Houghton.       North. 

C.  liirsuta,  L.        Small  Bitter  Cress. 

Common  through  the  north  half  of  the  state  ;  less  frequent  or  rare  southward. 
Glabrous  specimens  are  sent  by  Mr.  Cratty  frnin  Emmet  county,  Iowa.  "A  peculiar 
form  grows  on  the  height  of  land  west  of  lake  Superior,  which  seems  to  connect  tbe 
species  with  the  following  yariety,"  Macoun. 

C.  hirsiita,  L.,  var.  sylvatica,  Gray. 

Lake  Minuetonka,  RoherUi^  Herrick;  Martin  county  (in  woods),  Cratty.  determin- 
ed by  Wati<on, 

ARABIS,  L.        Rock  Cress. 

A.  lyrata,  L.        Rock  Cress. 

Conmion,  or  frequent,  tlirough  the  north  half  of  the  state  ;  extending  thus  south  to 
Ked  Wing  (common),  SamV}crgf  and  Winona,  HoUlnyer;  wanting  southwestward. 

A.  deiitata,  Toir.  &  Gray.        Rock  Cress. 

Woods.  Blue  Earth  county,  Leiberg;  Martin  county  (plentiful),  Cratty.      Soutli. 

A.   hirsuta,  Scop.        Hairy  Rock  Cress. 
Frequent  tbrough(\^t  tbe  state. 
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A.  laevigrata,  Poir.       Smooth  Rock  Cress. 

Lake  Pepin,  MUs  Mannino:  Goodhae  county,  Sanditerg;  Minneapolis,  Twinino, 
RoberU:  Isautl  and  Slierburne  counties,  Upham;  Stearns  county.  Garrison;  lake  Su- 
perior, Whitney. 

A.  Canadensis,  L.       Sickle-pod. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  the  upper  Mis- 
sissippi river,  Qarrtson. 

A.  perfoliata,  Lam.        Tower  Mustard. 

Poplar  river,  lake  Superior,  Juni;  upper  Mississippi  river,  Garri'^oni  Stearns 
couniy,  Camphell;  Blue  Earth  county,  Leilterg  ;  lake  Pepin,  if  few  Manning, 

A.  Driiiiiniondii,  Gray.        Drummond's  Tower  Mustard. 
Frequent,  often  common,  throughout  the  state. 

THELYPODJUM,  Endl.        Rock  Cress. 

T.  piniiatifidum,  Watson.  (Arabis  hesperidoides,  Gray).       Rock  Cress. 
Northfield,  Chancy.       South. 

BARBAKEA,  R.  Br.        Winter  Crrss. 

B.  vulgaris,  R.  Br.,  var.  stricta,  Regel.        Winter  Cress.    Yellow  Rocket. 
Put  la  bay.  lake  Superior.  Juni;  upper  MIssiSHlppi  river,  GarrUfon;  Minneapolis, 

RolMTtx. 

ERYSIMUM,  L.       Treacle  Mustard. 

E.  clieirantlioides,  L.        Worm-seed  Mustard. 
Frequent,  or  common,  throughout  the  state. 

E.  asperiiin,  DC*        Prairie  Rocket.     Western  Wall-flower. 

Abundant  at  Walhalla.  Dakota,  thirty  miles  west  of  the  Ited  river,  Scott;  "a  very 
prominent  object  on  dry,  gravelly  sail  throughout  th(^  prairie  region'*  of  Manitoba, 
Macoun,  and  ranging  tlience  south  to  Mexico  :  doubtless  extending  sparingly  into  the 
west  edge  of  Minnesota;  also  found  by  Rev,  J.  Pemlterton  B,t  Redwood  Falls,  and  by 
Dr.  Sandberg  on  the  limestone  bluff  of  Belle  creek  opposite  to  the  mill  in  Vasa,  Good- 
hue county,  occurring  (like  Vesicaria  Ludovlciana  in  the  same  county)  far  east  from  Its 
general  limit. 

E.  parvifloriini,  Nutt.t       Small-flowered  Prairie  Rocket. 

Red  river  valley,  Dawson,  Scott;  Minneapolis  (beside  railroad  a  mile  southeast 
from  the  university  :  determined  by  Mr.  Walvon  as  this  species  ;  having  light  yellow 
'^petals  but  half  longer  than  the  (3  to  4  lines  long)  sepals" ;  yet  much  branched  near  the 
base,  numerous  stems  of  nearly  equal  hight  (I  to  I'a  feet)  being  thus  sent  up  from  a 
single  root;  leaves  narrowly  lanceolate,  mostly  entire;  pods  about  Us  Inches  long, 
beaked  with  a  stout  style,  erect  on  short  pedicels),  Upham,       West. 


'Krvsimum  A8PRRUM,  DC.  Biennial,  canescent  with  short  appressed  hairs  :  stems 
solitary  and  simple,  rarely  branched  above,  l  to  3  feet  high,  or  less  :  leaves  oblanceolate 
or  narrowly  spatulate ;  the  caullne  linear  to  llnear-lanceolate,  entire  or  sparingly 
repand  with  short  acute  teeth,  l  to  3  inches  long :  sepals  narrow,  4  to  6  lines  long, 
strongly  gibbous  :  petals  8  to  12  lines  long,  light  yellow  to  deep  orange  or  purple  :  pods 
1  to  4  Inches  long,  a  line  wide,  beaked  with  a  stout  stvle.  ascending  on  stout  spreading 
pedicels  3  lines  long.    Brewer  and  Watson's  Botany  of  California, 

*^See  description  of  Erysimum  parviflosum,  Nutt.,  on  next  page. 
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SISYMBRIUM,  L.       Hbdob  Mustard. 

S.  officinale,  Scop.       Hedge  Mustard, 

A  common  or  frequent  weed  through  the  south  half  of  the  state. 

S,  Thaliana,  Gay.        Mouse-ear  Cress. 
Minneapolis,  WincheU,  Miss  Butler,      Rare. 

S.  canescens,  Nutt        Tansy  Mustard. 
Frequent,  or  common,  throughout  the  state. 

S.  caneseens,  Nutt.,  var.  bracliycarpuniy  Torr.  &  Gray.* 
Red  river  valley ,  Dawson.      North. 

BBASSICA,  Toum.        Mustabd. 

B.  Sinapistnimy  Boiss.        Charlock.    Field  Mustard, 

A  common  or  frequent  weed  in  grain -fields  throughout  the  state  ;  so  troublesome 
in  the  Red  river  valley  and  southwestward  that  farmers  allowing  it  to  go  to  seed  are 
subjected  to  a  penalty  by  law. 

B,  alba,  Gray.        White  Mustard, 

J^ke  City,  Miss  Manniny;  Goodhue  county,  Sandherg:  Blue  Earth  county,  Lei- 
berg;  Stearns  county,  Oorrison,      Rare. 

B.  nigra,  Koch.        Black  Mustard. 

A  common  or  frequent  weed  through  the  south  half  of  the  state. 

B.  campestris,  L.f        Kale, 

CTommon  in  fields  in  Manitoba  and  around  Winnipeg,  Macoun;  doubtless  also  In 
the  Red  river  valley  in  this  state. 

DRABAy  L.        Whitlow-Grass. 

D.  arabisanSy  Michx.       Whitlow- Grass. 

North  shore  of  lalse  Superior,  Juni,      Infrequent.      North. 

D.  ueiiiorosa,  L.,  var.  liebecarpa,  Lindb.  (D.  nemoralis,  Ehrh.) 
About  Rainy  lake,  Drummond  {Macoun).       North. 


Ekvsihom  PARViFLOBUM.Nutt.  (E.  lauccolatum,  Hook.)  Canescently  scabrous 
with  an  appresscd  2-parted  pubescence ;  stem  low  (about  a  foot  high)  and  nearly 
simple;  leaves  remarkably  narrow,  all  linear  or  somewhat  lanceolate,  almost  wholly 
entire,  densely  clustered  at  the  base  of  the  stein  ;  siliques  long,  erect ;  stigma  emargln- 
ate  ;  flowers  small,  sulphur  yellow;  claws  of  the  petals  longer  than  the  calyx.  Distin- 
guished from  E.  ehelrauthoides  by  its  more  pubescent  leaves,  [longer]  siliques  and 
larger  flowers.    Torrcy  and  Oray*8  Flora  of  N.  A. 

^SisYMitBiUM  CANE8CRN8,  Nutt.,  var.  BRACHYCARPUM,  Torr.  &  Gray.  Lobes  of  the 
leaves  somewhat  acute,  and.  with  the  stem,  furnished  with  minute  stipltate  glands ; 
petals  rather  longer  than  the  calyx  ;  siliques  scarcely  attenuate  at  the  base,  somewhat 
longer  than  the  pedicels.    Torrey  and  Oray't  Flora  of  y.  A. 

fDrai*Aica  campestrig,  L.  Annual  weed  in  cultivated  flelds  and  waste  places ;  stem 
m  to  3  feet  high,  with  a  few  scattered,  reversed  hairs  below  ;  leaves  somewhat  fleshy 
and  glaucous,  lower  lyrate-dentate,  8ubclllate,3to7  Inches  long,  one-third  as  wide,  the 
upper  ones  smaller,  entire  with  rounded  clasping  lobes  at  base,  tapering  to  an  obtuse 
point ;  raceme  l  to  2  feet  long ;  sepals  erect,  spreading ;  corolla  yellow,  4  to  5  lines  In 
diameter;  siliques  l>  a  inches  long,  with  the  stvle  Vi  inch;  seeds  small,  dark  brown. 
Wood's  Cla^-Ui)ok. 
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D.  nemorosa,  L.,  var.  leiocarpa,  Lindb,*  (D.  lutea,  Gilib.  [DC.]) 

Stearns  county,  Camp/>dl;  near  Glyndon,  Gedat*;  Pipestone  county,  Afrs.  Bentiett. 
Rare.      North  and  west. 

D.  Caroliniana.  Walt.        Whitlow- Grass. 

Frequent  southward,  extending  north  to  Steams  county,  Mrtf.  BlaUdell,  and  west 
to  Pipestone  county,  Mrs.  Bennett. 

D.  Carolluiaua,  Walt.,  var.  micrantha.  Gray. 

Common  in  Iowa,  Arthur ;  doubtless  occurring  also  In  Mlnuesota. 

D.  verua,  L.        Whitlow-Grass. 

Saint  Paul,  Mis$  Cathcart.       Kare.       South. 

ALYSSVM,  Toum.       Alyssum. 

A.  caJycinuWj  L.        Alyssum, 

Minneapolis,  Jnni,  Roberts;  Lake  City,  Miss  Manning;   Nicollet  county,  AUon. 
Infrequent. 

VESICARIA,  TourD.        Bladder-pod, 

V.  liUdoviciana,  DC.f       Bladder- pod. 

Red  river  valley,  Scott,  determined  by  Watson ;  also,  Mississippi  river  bluffs,  Red 
Wing,  SaiuUtero,       West. 

CAMELINA,  Crantz.        False  Flax. 

C,  sativot  Crantz.        False  Flax, 

Minneapolis,  Juni;  along  railways,  Blue  Earth  county  (introduced  in  flax-seed).  Lei- 
tterg:  Emmet  county,  Iowa  (rare),  CraUy;  Pipestone  county,  Mrs,  Bennett;  Red  river 
valley,  Dawson,      Infrequent. 

SUBULARIA,  L.       Awlwoet. 

S.  aquatica,  L.        Awlwort. 

Found  In  about  three  feet  of  water,  on  sandy  bottom  In  Vermilion  bay,  on  Eagle 
lalce,  Canadian  Pad  Ac  railway,  Manitoba,  near  Rainy  lake  ;  abundant  both  in  flower 
and  fruit,  Sept  13, 1882,  Fletcher,  Macoun.  This  rare  species  probably  also  occurs,  and 
should  be  looked  for.  In  uorthern  Minnesota. 

CAPSELLA,  Vent        Shepherd's  Purse. 

C.  Ihirsa-pastoriSt  Moench.        Shepherd's  Purse. 
A  very  abundant  weed  throughout  the  state. 


*1>RAUA  NKMORosA.  L.,  var.  LRIOCABPA,  Lludb.  Pubcsceut ;  stem  branching, 
leafy,  6  to  ir>  Inches  high,  very  slender,  sometimes  branching  from  the  base  ;  pubescence 
simple  or  forked  ;  leaves  oval,  caullne  ones  lanceolate,  toothed  ;  flowers  very  small, 
yellow  :  petals  about  twice  as  long  as  the  calyx  ;  stylo  none  ;  slllclos  oblong-elliptical, 
rather  obtuse,  glabrous,  about  4  lines  long,  one-third  to  one-half  the  length  of  the 
slender  spreading  pedicels.    Prrrt^r  and  Coulter's  Flora  of  Colorado, 

+VF.8ICARIA  LuDOviciANA,  DC.  Cauescent  with  a  stellate  pubescence  ;  stem  6  to  8 
inches  high,  simple,  or  somewhat  branched  above  ;  radical  leaves  spatulate,  entire, 
obtuse,  caulino  linear  :  flowers  golden  yellow;  petals  obovate  ;  style  slender,  longer 
than  the  ovary  and  nearly  as  long  as  the  obovate,  globose,  hairy  siUcle.  Poiier  and 
Coulter's  Flora  of  Colorado, 
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THLiASPI,  Tourn.        Penkycrkss. 

T,  arvense,  L.        Field  Penny  cress.    MUhridate  Mustard, 

Lapham.  Pembina,  HavHird.  "Abundant  on  tbe  Red  river  near  tbe  older  set- 
tlements" [in  Manitoba]:  "not  yet  common  as  far  south  as  the  forty-ninth  parallel,  bat 
rapidly  spreading.    A  most  noxious  weed."  Dawaon. 

LiEPIDIUM,  L.        Peppkrwort,    Peppbrorass. 

li.  Virgrlniciiin,  L.        Wild  Pepperflnrass. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  nortliward. 

li.  iiitermediuin,  Gray.        Wild  Pepperfrrass. 

Abundant  (petals  usually  wanting)  throughout  the  state .  Both  species  are  native 
weeds. 

CAKILE,  Tourn.       Ska-Rocket. 

€•  Americana,  Nuit.      -  American  Sea-Rocket. 

"Abundantonthesandy  south  shore"  of  lalce  Superior.  TT/ittii^t/;  at  Thunder  bay, 
Jfocoun;  doubtless  also  on  the  shore  of  lalce  Superior  iu  Minnesota. 


CAPPARIDACEJi:.        Caper  Family. 

POLANISIA,  Raf.       Polanisia. 

P,  grraveolens,  Raf.        Heavy- scented  Polanisia. 

Comm^^n  tbrougli  the  south  half  of  the  state,  extending  north  at  least  to  Douglas 
county,  Ifrs.  Terry;  probably  also  In  the  Red  river  valley.  (Two  varieties  are  com- 
mon at  Minneapolis,  oi>e  bearing  yellowisb,  and  tbe  other  pinkish  flowers.  Hcrrick.) 

CLEOM£,  L.       Clkome.    Spider  Flower. 

C.  integrlfolia,  Terr.  &  Gray.*        Cleorae.    Spider  Flower. 

ManlcHto,  Upham,Lciherg.       An  immigrant  from  the  plains  west  of  Minnesota. 
Southwest. 


VIOLACE.E.        Violet  Family. 

VIOLA,  L.       Violet. 
Y.  rotuuclifolia,  Michx.        Round-leaved  Violet. 

North  of  lake  Superior  (common),  Rohertn;    upper  Mississippi  river,  GarrUon; 
extending  south  to  Mluneapoiis,  (Jrlawoldy  and  Saint  Paul,  Miss  Cathcart. 


*Clkohk,  L.  Sepals  distinct  or  somewhat  united.  Stamens  6  or  rarely  4.  Torus 
minute.  Pod  linear  or  oblong,  subsessile  or  stipitate.  Annual  herbs,  or  shrubs,  with 
digitate  or  simple  leaves  and  racemed  or  solitary  flowers.    Benth.  d*  Uf)t)h-. 

Cleomb  intrcri folia <.Torr.  &  (xray.  Annual,  somewhat  glaucous,  2  to 3  feet  high, 
widely  branching ;  leaves  3-folioiate  ;  leaflets  lanceolate  (the  lowermost  oblong),  entire, 
submucronate  ;  racemes  sometimes  nearly  l  foot  long  ;  flowers  large,  showy,  reddish 
purple,  rarely  white  ;  sepals  united  to  the  middle,  persistent ;  segments  triangular- 
acuminate  ;  petals  with  very  short  claws ;  stamens  equal ;  pods  oblong-linear,  com- 
pressed, much  longer  than  the  stipe.   Porter  and  Coulter's  Flora  of  i'olornd*». 
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V.  lanceolata,  L.       Lance-leaved  Violet. 
Near  Saint  Paul,  Mrs.  Terry.      Rare.       South. 

V.  primulsefolia,  L.        Primrose-leaved  Violet. 

Near  Saint  Paul,  Mrs.  Terry;  Pipestone  county,  Mrs.  Bennett.       Bare.       South. 

V.  blanda,  Willd.       Sweet  White  Violet. 
Frequent  throughout  the  state. 

V,  reuifolia,  Gray.*       Kidney-leaved  Violet. 

Abundant  in  cedar  swamps  and  mossy  woods  from  northern  New  Bnglaud  through 
Canada  and  Manitoba  to  British  Columbia,  Macoun;  doubtless  in  northern  Minnesota. 

V.  Selkirkli,  Pursh.        Selkirk's  Violet.    Great-spurred  Violet. 
Upper  Mississippi  river,  Oarrteon.      Bare.       North. 

V.  cucuUata,  Ait.       Common  Blue  Violet. 
Common,  often  abundant,  throughout  the  state. 

V.  ciicullata,  Ait.,  var.  palmata,  Gray.        Hand-leaf  Violet. 

Lake  Pepin,  Mis*  Manning  ;  Minneapolis,  Herrick,  Oriswold;  Worthington  (com- 
mon). Footc. 

V.  cucullata.  Ait.,  var.  cordata,  Gray. 

Near  Minneapolis,  3fr8.  Terry;  Nicollet  county,  Alton. 

V.  safrittata,  Ait.        Arrow-leaved  Violet. 

Frequent  southeastward  ;  extending  north  to  Minneapolis,  Roberts,  Marine  Mills, 
Wasliintrton  county,  Mtsu  Field,  and  Anoka  county,  Juni;  and  northwest  to  Fergus 
Falls,  Leonard. 

V.  dclpliinifolia,  Nutt.        Larkspur  Violet. 

Frequent,  often  common,  through  the  sooth  half  of  the  state  ;  extending  north  to 
Morrison  county,  IJpham,  and  along  the  Bed  river  valley. 

V.  pedata,  L.       Bird-foot  Violet. 

Abundant,  or  common,  through  the  south  half  of  the  state  and  in  thn  Bed  river 
valley. 

V.  caniiia,  L.,  var.  sylvestrls,  Rej?e1.        Dopr  Violet. 

Frequent,  but  not  common,  throughout  most  of  the  state  ;  rare  southward. 

y.  striata,  Ait.        Pale  Violet. 

Hennepin  county,  Herrich;  Alexandria,  Mrs.  Terry.      Infrequent. 

V.  Canadensis,  L.        Canada  Violet. 

Frequent  northward,  and  found  more  rarely  throughout  the  south  half  of  the  state; 
extending  southwest  to  Martin  county  (very  scarce).  Cratty^  and  Pipestone  county, 
M rs.  Bennett.       Flowers  lisht  pink . 

V.  pubescens.  Ait.        Downy  Yellow  Violet. 
Common,  or  frequent,  throughout  the  state. 

V.  pubescens,  Ait.,  var.  eriocarpa,  Nutt. 

Frequent  in  the  vicinity  of  Hesper,  Iowa,  at  the  southern  boundary  of  Minnesota, 
adjacent  to  Houston  and  Fillmore  counties,  if  rs.  Carter, 

V.  tricolor,  L.        Pansy.    Heart's  Ease. 
Barely  adventlve,  Stearns  county,  Oarrison. 


*ViOLA  RBNiFOLiJk,  Gray.  Bootstock  and  flowers  as  In  V.  blanda,  or  somewhat 
larger ;  leaves  renlform  (when  fuUy  grown  usually  two  Inches  wide),  on  botli  sides,  as 
also  tho  petiole.  viUous-pubescent ;  scape  pubescent.  Gray  in  Proc.  Am,  Acad,  of  Arts 
and  Sciences,  1870. 
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CISTACEiE.        Rock-rose  Family. 

HELIANTHEMUM,  Touin.       Rock-bose. 

H.  Cauadense,  Michx.       Frost-weed. 

Common,  or  frequent,  throuKbout  the  state,  excepting  near  its  west  side  and  far 
northward  ;  extending  north  to  the  upper  Mississippi  river,  OarrUon,  and  Fort  Fran- 
cis, Rainy  river,  Macoun. 

HXJDSONIA,  L.       HuDSONiA. 

H.  tonientosa,  Nutt.        Downy  Hudsonia. 

Fifteen-mile  point.  Rainy  lalce,  and  Hungry  Hall,  entrance  to  the  lake  of  the 
Woods,  Miicoun;  Minnesota  point,  near  Dulutb,  and  on  sand  dunes  in  Anoka  county, 
Roberts;  on  sand  hills  in  section  21,  Orrock,  Sherburne  county  (plentiful,  with  short- 
peduncled  flowers  and  narrow  leaves),  Upham;  near  Roekford,  Wright  county,  Hatch; 
barren  ridges  of  the  St.  Croix,  Parry;  Castle  Rock,  Dakota  county,  Geyer;  White 
Rock,  Goodhue  couuty,  Sandberg;    lake  Pepin,  Misa  Manning,      Local. 

LiEOBLEA,  L.       Pinweed. 

li.  minor,  Walt.        Small  Pinweed. 

Sturgeon  lake  (near  the  lnt«mational  boundary  east  of  Rainy  lake),  Macoun;  up- 
per Mississippi,  Houghton;  St.  Croix  river.  Parry;  Steele  county,  Upham. 

DROSERACE^.        Sundew  Family. 

DBOSERA,  L.       Sqkdbw. 

D.  rotundifoliay  L.       Round-leaved  Sundew. 

Common,  or  frequent,  northward  :  extending  south  to  Minneapolis,  Roberts. 

D.  intermedia*  Drev.  and  Hayne,  var.  Americana,  DC.  ( D.  lonffifolia, 

in  Manuah)       Long- leaved  Sundew. 

Similar  in  range  with  the  last,  but  less  frequent.  North  shore  of  lake  Snpsrior  at 
Little  Marais,  Juni;  between  the  lake  of  the  Woods  and  Red  river  (common),  Davfwn; 
extending  south  to  sections  17  and  19,  Ham  Lake.  Anoka  county  (with  the  leaves  scat- 
tered along  the  stem  or  caudex).  Roberts. 

D.  linearis,  Goldie.       Slender  Sundew. 

Lake  Superior  to  Roseau  river.  Burgess^  Macoun;  extending  south  to  Hennepin 
county  (frequent),  Roberts. 

HYPERICACE^.         St.  John's-wort  Family. 

HYPEKICUM,  L.        St.  John's-wort. 

H.  pyramldatum.  Ait.       Great  St.  John's-  wort. 

Rare  or  local  northward,  but  frequent  southward  ;  extending  north  to  Todd  county, 
Upham,  the  upper  Mississippi  and  Minnesota  rivers,  Parry,  and  northwest  to  the  plains 
of  the  Saskatchewan,  Bourgeau,  Macoun. 

[H.  Kalmianum,  L.,  probably  occurs  on  the  north  shore  of  lake  Superior  in  this 
state.] 
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H.  proliiicum,  L.        Shrubby  St.  John *8- wort. 
Vasa,  Goodhue  county ^  Sandberg.      Houtbeast. 

H.  ellipticum,  Hook.        St.  John*8-wort. 

Lapham.       Upper  Mississippi  river,  Oarrison.     [Devtrs  lake,  Dakota,  Geyer.] 
InfrequeQt.      North. 

[H.  perforatum,  L.,  may  be  expecteu  as  a  weed  southeastward.] 

H.  corynibosuni,  Muhl.        St.  John^s-wort. 

Lapham.       Lake  PeplD,  Miss  Manning;  Hesper,  Iowa,  adjacent  to  the  south  line 
of  Houston  and  Fillmore  counties,  Mrs.  Carter.      Rare. 

H.  mutiluni,  L.       Slender  St.  John *8- wort. 

Throughout  the  state  :  ooramon  northward,  less  frequent  southward. 

H.  mutilum,  L..  var.  grynmanthuiiiy  Gray. 
Minneapolis,  Roberts. 

H.  Canadense,  L.        Canadian  St.  John's-wort. 

St.  Croix  river.  Parry;  Stearns  county,  CampheU;  Sibley  county,  Leonard;  Martin 
county  (rare),  Cratty. 

H.  Canaclense,  L.,  var.  major,  Gray. 

Lake  Superior,  Bobbins,  and  in  Iowa,  Arthur;  doubtless  also  in  Minnesota. 

EliODES,  Adans.       Marsh  St.  .Tohn'b-wobt. 

E.  Virginlca,  Nutt.        Marsh  St,  John's-wort. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

CARYOPHYLLACE.E.        Pink  Family. 

SAPONARIA,  L.       Soapwort. 

5.  officinalis,  L.        Common  Soapwort.    Bouncing  Bet. 

Blue  Earth  county,  Leiberg;  Lake  City,  Miss  Manning;  Wabasha,  Olbson. 

S.  Vaccaria,  L,  {Vaccaria  vulgaris,  Host,)        Cow-Herb. 

Seldom  plentiful,  but  reported  at  many  places  throughout  the  state.  Mr.  Leiberg 
vrrites  :  "This  is  becoming  a  common  weed  in  the  grain-flelds  of  Blue  Earih  county, 
where  the  farmers  call  it  *cookle',  and  complain  very  much  of  it.  It  will  doubtless  be- 
come as  plentiful  as  the  true  cockle  {Lychnis  Githago).  Most  of  the  seeds  are  Just 
small  enough  to  pass  through  a  wheat-screen,  and  they  can  thus  be  separated  ;  but» 
as  the  largest  seeds  will  be  left  in  whenever  the  grain  is  cleaned,  the  result  will  be  that 
in  time,  throuuh  this  process  of  selection,  the  seeds  oan  no  more  be  cleaned  out  of  the 
wheat  than  true  cockle. '* 

SILENE,  L.       Catchflt.    Caicpion. 

S.  stellata,  Ait.       Starry  Campion. 

Comraou  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Minne- 
apolis* Herrich,  and  Kedwood  Falls,  Miss  Butler. 

S.  uivea,  D<\       (.^ampion. 

Upper  Mississippi  river,  Garrison;  Goodhue  county,  Sand1)erg;  Hesper,  Iowa,  ad- 
Joinhig  Houston  county,  Mrs.  Carter.       Bare.      Southeast. 

8.  ViPiTinica,  L.        Fire  Pink.    Catchfly, 
Nicollet  county,  Lefbercr.       Bare.      Southeast. 
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S.  antirrhina,  L.       Sleepy  Catcbflj. 
Frequent,  or  eommon,  throughout  the  state. 

S.  noctiflara,  L.        Night-flowering  Catchfly, 
Frequent  throughout  the  state. 

9 

« 

liYCHNISy  Toam.       Lychnis.    Ck>CKLE. 

L.  vespertinoy  Sibth.        Evening  Lychnis, 
Minneapolis,  Juni,  Kassube,  MouUon.      Kare. 

L.  Githago,  Jjam.        Com  Cockle, 

A  common  weed  In  wheat-fields  throughout  the  state . 

AKENABIA,  L.       Sandwort. 

A*  serpylli/oUa^  L.        Thyme-leaved  Sandwort, 
Northfleld,  Chancy,       Kare. 

A.  Mlchauxiiy  Hook.    (A.  stricta,  Micbx.)       Strict  Sandwort. 

Rooting  on  detached  rocks,  head  of  lake  8t.  Croix,  Parry;  lake  of  the  Woods, 
Macoun.      Rare. 

A .  lateriflora,  L.       Sbowy  Sandwort. 
Frequent  throughout  the  state. 

STELLAKIA,  L.       Chickwbbd.    Starwort. 

S,  media.  Smith.        Common  Chickweed, 
Frequent  throughout  the  state. 

S.  longfifolia,  Muhl.       Long-leaved  Stitchwort. 
Common  throughout  the  state. 

S.  loiigipes,  Goldie.      '  Long-stalked  Stitchwort. 

Minneapolis,  Griswoldt  Kasmibe;  Anoka  county  and  Duluth,  Juni.    [Devil's  lake, 
Dakota.  Geyer.l      North. 

S.  crassi  folia,  Ehrh.       Starwort 

Cannon  Falls,  Goodhue  county,  Blake,  Sandbcrg;  Minneapolis  (plentiful  in  ditches 
in  swamps),  Roberts ,  Upham;  and  northward. 

S.  borealis,  Bigelow.        Northern  Stitchwort.    Starwort. 

Common,  or  frequent,  in  the  north  half  of  the  state.    |The  var.  alpestris,  Gray,  has 
been  found  on  the  north  side  of  lake  Superior,  at  Pie  Island,  by  McLcoun.} 

CERASTIUM,  L.       Mouse- ear  Chickweed. 

C  viscosum,  L.  (C.  vulgatum^  L  ,  in  Manual.)        Mouse-ear  Chickweed, 

Winona  county,  Holzlnger ;  lake  Pepin,  MiM  Manning.  [Lake  Superior,  Whitney,] 
Infrequent. 

C  vulgatum,  L.  {C.  viscosum,  L.,  in  Manual,)       Large  Mouse-ear  Chickweed, 
Common,  or  frequent,  throughout  the  state,  excepting  perhaps  westward. 

C  nutans,  Raf.        Nodding  Mouse-ear  Chickweed. 

Frequent,  or  common,  throughout  the  state,  excepting  south  westward. 

C.  oblougifoliuniy  Torr.        Monse-ear  Chickweed. 

Winona  county,  Holzinger;  Fergus  Falls,  Leonard,      Bare.      Southeast 
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C.  arveuse,  L.        Field  Chickweed. 

Frequent,  or  coininoD,  through  the  north  half  of  the  state  and  south  westward  ;  rare 
sout  heastward. 

SAGINA,  L.        Pbarlwort. 

S.  nodosa,  E.  Meyer.       Pearlwort 

North  shore  of  lake  Superior,  doubtless  In  Minnesota  ;  Isle  Royale,  MVhiinnj;  island 
of  St.  Ignace,  Mnconn. 

PARONYCHIE.E.        Whitlow-wort  Family. 

ANYCHIA,  Michx.        Whitlow- wort.    Nailwort. 

A.  clieliotoHia,  Michx.        Forked  Chickweed.    Whitlow- wort. 
Lapfiam.       Infrequent. 

FICOIDE.?^.       Ice  Plant  Family. 

MOLIiUGO,  L.        Indian-Chickweed. 

M.  verticillata,  L.    Carp  *t- weed. 

CJommon,  or  frequent,  southward.  Exposed  rocks  and  sandy  fields,  St.  Croix  river. 
Parry;  abundant  in  Hennepin  county  on  sandy  river-banks,  appearing  indigenous, 
RoherU. 

PORTULACACE.4-1        Purslane  Family. 

POBTULACA,  Tourn.        Pdrslane. 


1» 


P.  oleracea,  L.        Common  Purslane,    ^^Pusley. 
A  very  common  garden  weed . 

P.  retiisa,  Enflrelm.*        Western  Purslane. 

Upper  Minnesota  river,  Parry;  Yellow  Medicine  county,  r/>/tam;  upper  Missis- 
sippi river,  Garrison,  (Surely  indigenous  ;  yet  possibly  to  be  referred  to  the  fore^^oing 
species.)      West. 

TAL.INUM,  Adans.       Talindm. 

T.  teretifoliuni,  Pursh.       Talicum. 

Bare,  occurring  only  on  ledges  of  rock  (trap,  syenite,  granite  and  quartzite);  absent 
far  northward.  Taylor's  Falls  (of  St.  Croix  river).  HoiigMon,  MiM  Field;  Dulutb,  Mii*f* 
Calhcart]  Watab,  Benton  county,  and  at  numerous  places  in  Stearns  and  Morrison 
counties,  Upham;  upper  Minnesota  river.  Parry;  Redwood  Falls,  lff«8  Butltr;  ''plen- 
tiful on  most  of  the  ledges  in  Rock  and  Pipestone  counties  (a  handsome  little  plant, 
extremely  easy  of  cultivation),*'  Ltihrru, 


*POBTULACA  BRTUSA.  Eiigelm.  Like  P.  fWf'racoi,  L.,  but  greener,  and  the  stem 
more  ascending,  sometimes  covering  a  space  several  feet  in  diameter  ;  leaves  usually 
smaller  than  the  common  species;  sepals  obtuse,  broadly  carinate- winged  ;  petals 
yellow  ;  stigmas  3  or  4  ;  capsule  2>'s  to  3  lines  long,  broader  in  proportion  ;  seeds  more 
strongly  tuberculate  than  in  P.  olcrnrea.    Brewer  and  WatioiCB  Botany  of  California' 

3F 
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CLAYTONIA,  L.       Spring-Beauty. 

C  Vlrjfinica,  L.        Narrow-leaved  Spnng- Beauty. 

Throui;houC  the  state,  but  rare  in  most  portions ;  frequent,  or  common,  southeast- 
ward. 

C  Caroliniaua,  Michx.        Wide-leaved  Sprinfl^-Beaufy. 
Lake  City,  Mrs.  Hay.      Southeast. 


MALVACE^:.        Mallow  Family. 

MALVA,  L.        Malix)w. 

M.  rofundifolia,  L.        Common  Malloio, 

Common  southward,  and  as  far  north  as  Morrison  anil  Todd  counties,  Upltam ;    but 
not  yet  common  westward. 

M,  sylvestris,  L.        High  Mallow, 

Fort  Francis,  Ualny  river,  Mncnnn;  Minneapolis,  Hcri-ich;  Goodhue  county,  Sand- 
her{j\  lalce  Pepin,  MU%  Manning'^  Blue  Earth  county,  Ltihtrg. 

M.  erispa^  L.        Curled  Mallow. 

Advcntive,  Lake  City,  Af  fw  Manninu. 

CALLIKRHOK,  Nutt.       Callirricoe. 

<;.  triaiiiTiilata,  Gray,        Callirrhoe. 
Lapham.       Soutli. 

NAPJKA,  Clayt.       Glade  Mallow. 

N.  <lioicay  L.       Glade  Mallow. 

Dtpham.      Vasa,  Goodhue  county,  SamlherU'      Rare.      Soutliea^t. 

MALYASTRUM,  Gray.        False  Mali/)vv. 

M.  coeeineiiiiit  Gray.        Prairie  Mallow. 

Minnesota,  Oray's  Manual.    West.    Its  eastern  limit  scarcely  reaches  into  this  state. 

ABI'TILON,  Toui-n.        Indian  Mallow. 

A.  Aricenna;  Girrtn.         Vehet-Leaf. 

AnokH,  Hennepin,  Ramsey,  Wabasha  and  IMue  Earth  counties.       Infrequent. 

HIBTSCrS,  L.       Rose-Mallow. 

H.  iiiilitaris,  Cav.        Halberd-leaved  Rose- Mallow. 

Banks  of  the  Mississippi  river  between  Saint  Paul  and  Mendota  (abundant).  Mm. 
Terry.       South, 

//.  Triotwm,  L.        Bhdder  Ketmia.        Flower  of  an  Hour. 

Ailventive,  Minneapolis,  Kax^uUt,   Upham\  Goodhue  county,  5(mcf/»f)i7 ;  Martin 
county,  (irtitit.    [Tills  *  has  beconie  abundant  in  many  parts*'  of  Nebraska,  Awjhey.^ 
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TILIACEJ^:.        Linden  Family. 

TIL  I  A.  L.        Linden-.    Basswood. 

T.  Amerlcaiin,  L.      Basswood.   Bass.  Linden.   Lime  Tree.  Whitewood. 

Very  abundant  In  the  Biff  Woods,  and  generally  common  throughout  the  state  :  not 
found  near  the  Minnesota  shore  of  lake  Superior,  but  frequent  north  of  this  lake,  on 
maple  ridges  400  feet  and  more  above  it,  attaining  a  hlght  of  70  feet  and  diameter  of  20 
Inches,  Clark  ;  al90.  not  found  in  Rock  county,  but  very  plentiful  at  Bear  lakes  In  Mur- 
ray county,  Cpham ;  extending  north  to  Basswood  lake  on  the  International  boundary. 
M'i)yhi'U. 

I  The  northern  limit  of  this  species  is  found  just  south  of  Thunder  bay,  from  which 
it  nearly  follows  the  international  boundary  to  the  lake  of  the  Woods.  It  extends 
farther  north  in  Manitoba,  nearly  to  lake  Winnipeg,  and  northwest  to  Fort  EUice. 
T>r.  lioh.rt  Bell] 

(The  leaves  of  this  and  many  other  species  of  trees,  In  their  first  few  years  of  growth 
from  the  seed,  are  often  remarkably  large.  The  following  measurements  were  made 
in  Todd  county,  SSeptember  16th  :  leaf  of  basswood,  blade,  u^i  Inches  long  and  12  inches 
wide,  borne  on  a  petiole  3  inches  long  ;  of  large-toothed  aspen,  blade,  10  by  74,  and  peti- 
ole. 4  inches  ;  of  balsam  poplar,  blade.  11  by  7,  and  petiole,  2  Inches  ;  and  of  elm,  blade, 
9  by  c  inches,  with  petiole  only  a  half  inch  long.) 

"  Basswood  lumber  is  much  used  in  cabinet  work  for  boxes,  shelves,  etc.,  whenever 
a  wood  Is  desired  which  Is  soft  and  easily  worked,  and,  at  the  same  time,  tounh  and 
not  liable  to  split."  It  decays  more  quickly  than  most  kinds  of  lumber,  when  exposed 
to  the  weather,  unless  it  Is  thoroughly  painted  ;  but  issuRlciently  durable,  if  kept  dry. 

LINACE.4^:.        Flax  Family. 

LIXUM,  L.        Flax. 

L.  perenne,  L  *       Wild  Flax,    Prairie  Flax. 

At  Pembina,  and  thence  westward,  Checkering;   Stearns  county,  Jfr«.  niatadell. 
West. 

L.  .HUlcatuin,  Riddell.       Wild  Flax, 

<  ommon  from  Minneapolis,  RoiterU,  southward,  and  westward  to  the  Red  river 
valley,  Upham;  Pipestone  quarry,  Mr».  Bennett. 

L.  rii^iduin,  Pursh.f        Wild  Flax. 

From  Winona  county,  WincJiell,  Minneapolis,  Ttrin/na,  and  Anoka  county,  Juni, 
westward  to  Pipestone  county,  Leiberg,  and  the  Red  river  valley  (common  in  Clay 
county),  rphnm.      South  and  west. 


*  LiNUM  I'ERENNE,  L.  Perennial,  glabrous;  leaves  scattered,  linear,  acute;  flowers 
nearly  opposite  the  leaves  and  terminal ;  peduncles  becoming  elongated  and  nodding 
in  fruit :  sepals  oval  with  membranous  margins,  shorter  than  the  globose  capsule ; 
petals  tree,  blue,  retuse,  8  to  4  times  exceeding  the  calyx  ;  styles  6  ;  capsule  5-ceIled, 
with  bearded  dissepiments.  Stems  >i  to3  feet  high  ;  flowers  large.  May  to  September. 
Wiififon'i  Rep.  in  King's  Expl.  of  t1i€  Fortieth  Parallel. 

tLiNUM  BKiiDUM.  Pursh.  Dwaff ;  glaucous;  styles  united  almost  to  the  top. 
Gray\-  IfanuaZ— Stems  5  te  15  Inches  high,  angled,  much  branched ;  branches  strict, 
ascending ;  leaves  alternate,  linear,  pungently  acute,  rigid,  with  scabrous  margins ; 
dowers  panicied  or  corymbose  ;  pedicels  thickened  at  the  end,  and  forming  an  exterior 
cup-shaped  caiyculus  ;  sepals  ovate-lanceolate,  cuspidate,  strongly  3-nerved,  glandular 
splnulose-scabrous  on  the  margins,  longer  than  the  globose  capsule  ;  petals  sulphur- 
yellow.     Pnrter  ami  Coulter's  Flora  of  Colorado. 
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L,  usitatissimnin,  L.        Common  Flax. 

Sometimes  adveutive  lu  fields  :  Minneapolis  ;  Blue  Eartli  county  ;  Kedwood  Fa'Is ; 
Luverne. 

GERANIACE.1^:.        (iERANiUM  Family. 

GKKANIUM,  L.       Cranesbill. 

G.  iiiaculatuiii,  L.        Wild  Cranesbill. 

Common,  often  abundant,  thiou};li  tlie  Moutli  lialf  of  the  state  ;  extending  northwest 
to  Clay  county,  GalgCt  tlie  upper  Mississippi  river,  (raninon,  and  the  mouth  of  Kainy 
river,  Mavoun. 

G.  Caroliniaiiuiii,  L.        Carolina  danesbill. 

Common,  or  frequent,  throughout  the  state;  most  plentiful  northward. 

G.  Robcrtianiiiii,  L.        Herb  Robert. 

Falls  of  the  St.  Croix,  Parry^  Fergus  Falls,  LconiYd-^  extendini;  west  to  the  lake  of 
the  Woods,  Macoun.       North. 

ERODIUM,  L'Hen       Stouksbill.    Heron 's-bill. 

E    cicHtariiim^   VHtr,        StorksbUl.        Heron  s-hiU. 

Minneapolis,  Junf,  Kansnhc,  Roberts.  Rare.  An  abundant  weed  in  the  Paoifle 
states  and  in  some  districts  eastward. 

IMPATIKNS,  L.        Balsam.    Jewel-weed.    Toucu-me-not. 

I.  pallida,  Nutt.        Pale  Touch-me-not. 

Throughout  the  stale  ;  In  many  portions  infretiiientor  rare  ;  common  at  New  Ulnu 
Juni,  and  in  Blue  Earth  county,  Leibcty^  abundant  in  Martin  county.  Crafty,  and  on 
the  south  shore  of  lied  lake,  MUx  Babbitt. 

T.  fulva,  Nutt.        Spotted  Touch-me-not. 

Common  throughout  the  state.  ("'At  Beaver  Bay  a  spotless  variety,  with  less  re- 
flected spur,  was  common  and  grew  intermingled  with  the  ordinary  form,  without  show- 
ing any  signs  of  intergradation."  Rnbrrt».) 

OXALIS,  L.        Wood-Sorrel.    Oxalis 

O.  Acetosella,  L.        Common  Wood-Sorrel. 

Common  north  of  lake  Superior,  Rol^rrts-^  lake  of  the  Woods,  Marniin-^  extending: 
northwest  to  the  Saskatchewan,  RUnardsnn.       North. 

O.  violacea,  L.        Violet  Wood-Son-el. 

Common  through  the  south  half  of  the  state  to  IMpostone  county,  Mrs,  l}<n,Hitx 
extending  north  to  the  upper  Missisippi  river.  Garrison^  and  in  the  lied  river  valley  at 
1  east  to  Clay  county,  GcOge.  {Hcrrich  reports,  besides  the  type,  a  variety  that  bears 
white  flowers,  occurring  quite  frequently  In  the  vicinity  of  Castle  Rock,  Dakota  county  ; 
and  Mi88  Babbitt  finds  the  same  at  Little  Falls.  Succulent  flower-bearing  scapes,  uot 
accompanied  by  leaves,  are  occasionally  seen  in  September  [f.'p/i*fHi].  "The  usual 
occurrence  of  a  white,  carrot-shaped  root  beneath  the  ordinary  scaly  bulb''  of  fthis 
species  Is  noticed  by  Roberlj<,  in  the  American  Xatnrallst  for  August,  1879.  See  also 
Am.  yat.,  vol.  xvi,  pp.  13-19.) 

<).  coriiUMilata,  L.,  var.  striota,  Suv.  (0.  stiicta,  L  )        Yellow  Wood-S^r- 
rel.     Ladies'  Sorrel. 
Common  throughout  the  stat«\ 
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KUTACE.E.        Rue  Family. 

XAXTHOXYXUM,  Colden.        Puickly  Ash. 

X.  Aniericauuiii,  ]Mill.        Northern  Prickly  Ash.    Toothache-tree. 

Very  abundant  southward;  extending  north  to  IMne, Aitkin.  Cass  and  Polk  counties. 

PTELEA,  L.       Shrubby  Trefoil.    Hop-tree. 

P.  trifoliata,  L.        Shrubby  Trefoil.    Hop-tree.    Wafer  Ash. 
Lnj'ham.      Southeast. 

ANACARDIACE.4^.        Cashew  Family. 

RHUS,  Sumach. 

K.  typhiua,  L.       Staghom  Sumach. 

Limited  to  the  east  side  of  the  state  and  the  region  from  the  upper  Mississippi  river 
northeastward,  as  follows  :  in  Houston  and  Fillmore  counties,  rare  ;  in  Winona  county 
the  most  frequent  species  on  the  bluffs  of  the  Mississippi  ("at  Winona  samples  were 
seen  ei^ht  Inches  In  diameter",  WincheU),  but  rare  farther  west :  common  in  Kamiey 
and  Hennepin  counties,  extending  west  into  the  Big  Woods,  and  to  Martin  county. 
Cratfy:  rare  In  Benton  county  ;  common  In  Pine  county  and  westward  to  Blille  Laos, 
Little  Falls  and  lake  Al^xauder,  Morrison  couuty ;  at  Fish-hook  lake  In  southwestern 
Cass  county.  Garrison;  and  occasional  northeastward,  being  reported  by  Clnrh  at  Sandy 
lake,  Fonddu  Lac,  Grand  Portage  aud  Pigeon  river. 

R.  g^labra,  L.      Smooth  Sumach. 

Common  throughout  the  state,  exceptin;;  north  of  lake  Supjrior,  where  it  is  rare. 

K«  copaUiiia,  L.        Dwarf  Sumach. 

Houston  couutv,  near  La  Crescent,  aUo  In  Winona  county,  WineheU ;  lake  Pepin, 
Miss  Mnnniiiu;  Goodhue  county,  Sandifcrg;  Saint  Paul,  Mi$s  Cathcart;  Blue  Earth 
county,  Lelherg;  Wortliington,  Foote;  Pipestone  county,  Mrs.  Bennett.    Kare.   South. 

K.  venenata,  DC.        Poison  Sumach.    Poison  Dogwood. 

Observed,  like  the  preceding,  in  Huustoa  county,  near  iia  Crescent,  and  in  Winona 
county,  by  Prof.  WinrheU;  Uenaepin  county,  Simmom;  Anoka  county,  Junt;  upper 
Mississippi  river,  Garrison.       Kare. 

R.  Toxieocleuclroii,  L.       Poison  Ivy.    Poison  Oak. 

Common,  often  abundant,  throu:4hout  the  state.  (Erect  or  decumbent,  I  to  3  feet 
high  ;  not  Climbing,] 

R.  Toxicodeiidroii,  L.,  var.   radicaus,  Torr.*       Climbinff  Poison  Ivy. 

This  variety  (or  species)  occurs  sparingly  in  the  southeast  part  of  the  state. 
Airs.  Carter.  Miss  Manniuu- 

R.  aroinatiea,  Ait.        Fragrant  Sumach. 

Maligue  river  (near  the  international  boundary  east  of  Rainy  lake),  Macmin.   Rare. 


♦Khus  TuxicoDKNDBON.  L.,  var.  UADICANS,  Torr.  (R.  radlcans,  L.)  Stems  climb- 
ing by  means  of  innumerable  radicating  tendrils;  leaflets  3,  ovate,  dark  green,  smooth 
and  shining,  entire,  the  lowest  rarely  angular;  flowers  ereenlsh,  racemed  In  axillary 
panicles ;  berries  dull  white.  A  vigorous  woody  climber,  ascending  trees  and  other 
objects  10  to  40  or  5U  feet.  The  stem  becomes  I  to  2  inches  (or  more]  in  thickness, 
covered  with  a  greeui^li,  scaly  bark,  and  throws  out  all  along  its  length  myriads  of 
tnread-like  rootlets,  which  bind  It  firmly  to  Its  support.    WooiVs  Clasa-Bmh. 
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VITACE.E.        Vine  Family. 

VITIS,  Tourn.        Grape. 

V.  La1>rii8ca>  L.       Northern  Fox- Grape. 

Occurs  frequently,  according  to  Clark,  in  the  east  part  of  the  state,  as  far  north- 
ward as  southern  Pine  county,  and  rarely  on  the  St.  Louis  river  ;  lake  Pepin,  Mifs 
yianning. 

V.  iestivalis,  Michx.        Summer  Grape. 

LavUam.  St. Croix  Falls.  MiM  FU'ld\  Anokacounty,.7u/ii;  BigStonelake,  Wiiich€U\ 
Fergus  Falls,  I#coiwr(l.       Infrequent.       South. 

V.  corclifolia,  Michx.*        Winter  or  Frost  Grape. 

Frequent  in  the  south  half  of  the  state  ;  also  In  the  Red  river  valley,  near  Emerson, 
Manitoba,  Dawton. 

V.  riparia,  Micbx.f  (V.  cordilblia,  Michx.,  var.  riparia,  Gray.)        Winter  or 
Frost  Grape. 
Common  throughout  the  state,  excepting  north  of  lake  Sui>erior. 

AMPKLOPSIS,  Michx.        Viroini.\n  Creeper. 

A.  qiiinque folia,  Michx.        Virjjinian  Creeper.    Five-leaf  Ivy.    Americ.\n 

ivy.     '*  Woodbine.' 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  probably 
less  fre(iuent  northeastward.    "A  very  desirable  climber,  often  cultivated  " 


RHAMNACE.^^].        Buckthorn  Family. 

KHAMXUS,  Tourn.       Buckthorn. 

K.  aliiifolla,  L'Her.        Alder- leaved  Buckthorn. 

St.  Croix  river.  Parry '^  Minneapolis,  WUvchdU  Kafsuhc;  beach  of  lake  Superior, 
Juni;  lake  of  the  Woods,  Dawson.    Rare  southward  ;  common  far  northward. 

♦ViTis  coRDiFOLiA.  Michx.  Tall  (or  more  rarely  low),  climbing  high,  trunks  not 
rarely  6  to  9  inches  in  diameter  ;  leaves  middle-sized  or  small  (2*^  to  3  or  4  inches  in 
diameter),  heart-shaped,  mostly  entire  or  very  slightly  tri-lobed  on  the  edges,  with 
broad,  shallow  teeth,  usually  smooth  and  shining,  more  on  tlie  upper  than  on  the  lower 
side,  the  young  ones  sometimes,  and  very  rarely  the  old  ones,  with  shoit  hair  on  the 
ribs  below ;  berries  5>mail.  in  large,  mostly  loose  bunches,  black,  without  a  bloom, 
maturing  late  in  the  fall,  usually  only  with  a  single  short  and  thick  see<l,  marked  by  a 

promineot  raphe. This  grows  more  especially  in  fertile  soil,  and  is  common  in  river 

and  creek  bottoms.  En(felmann,  in  Sixth  An.  Rrp.,  Insrcts  of  MiSHonri-^  also  in  Bidhtin 
of  the  Torrey  Botanical  Cluh. 

tVjTis  RIPARIA.  Michx.  Mostly  a  smaller  plant  than  the  last,  but  with  larger  (3  to 
5  inches  in  diameter)  and  more  or  less  Incinely  3-lobed,  ^^labrous,  shining  (or  rarely 
when  young,  slightly  hairy)  leaves,  the  lobes  long  and  pointed,  the  teeth  also  more 
pointed  than  in  V\  cordifolia;  berries  usually  larger  than  in  the  last,  mostly  with  a 
bloom,  in  smaller  and  often  more  compact  bunches,  commonly  i-to  2-seeded  ;  seeds 
with  a  less  prominent  raphe. This  species  prefers  thickets  or  rocky  soil  on  river- 
banks  ;  the  northern  form  has  fewer  and  larj^er  berries  in  a  bunch,  and  is  easily  distin- 
guished from  V.  cordifolla.  The  fruit  ripens  earlier  than  the  former  and  is  pleasanter. 
Enyclmann,  in  iMcctn  of  Mo.,  and  in  Bull.  Torr.  CL 
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CEANOTHUS,  L.       New  Jersey  Tea.    Red-root. 

C.  Amerieauiis,  L.       New  Jersey  Tea.    Red-root, 

Common  throaghout  the  state,  excepting  far  northward ;  especially  abundant  on 
sandy  tracts  in  the  region  of  the  upper  Mississippi  rWer.  Though  only  a  small  shrub , 
one  to  three  feet  high,  its  root  Is  a  mass  of  gnarled  wood,  sometimes  six  or  eight  inches 
In  diameter,  *'a  troublesome  obstacle  in  first  breaking  the  soil." 

C.  ovatiis,  Desf.  (C.  ovalis,  Bigelow.)       Red-root. 

Sandy  ridges  of  the  St.  Croix,  '^seeming  to  take  the  place  of  the  preceding  species 
and  an  Indication  of  a  more  barren  soil,"  Parry^  New  Ulni,  Jimi.    f  Kaminlstiquia  river 
(very  abundant),  Maeoun.]       Local. 


CEL ASTRA  CE.E.        Staff-tree  Family.  . 

CELAST     ^>  Staff-tree.    Shrui^bt  Bitter-sweet. 

C.  scanclenSy  L.       Climbinjf  Bitter-sweet.    Wax-work. 

Common  through  the  south  half  of  the  state,  extending  north  to  the  sources  of  the 
Mississippi,  and  to  Polk  county  ;  less  frequent  north  to  Emerson,  Manitoba.  iScott, 

EUONYMU8,  Tourn.       Spindle-tree. 

E.  atropuri^ureuPy  Jacq.        Burning-Bash.    Waahoo. 

Frequent  southward :  extending  north  to  Anoka  county,  Juni,  Lake  Elizabeth, 
Kandiyohi  county,  Mrs.  Terry^  and  Clay  county  in  the  Red  river  valley,  Gtiinc 

E.  Americanus,  L  ,  var.   ObovatiiA,    Torr.  &  Gray.       Trailing  .Straw- 
berry Bush. 
Minneapolis,  K^t/irheU;  lake  Pepin,  Mtss  Mauniiio.      Rare. 


SAPINDACE.E.        Soapberry  Family. 

STAPHYLEA,  L.        Bladder-Nut. 

S.  trifolia,  L.       American  Bladder-Nut 

Frequent  southward  ;  extending  north  to  Minnehaha  falls,  i7o/x;rf^,  and  New  Ulm, 
Juni. 

ACEKy   Tourn.        Maple. 

A.  Penn.sylvauicuiii,  L.       Striped  Maple.    MoDse-woml, 

Common  northeastward,  extending  south  to  the  upper  Mississippi  river  and  to 
southeastern  Pine  county  ;  rare  and  local  farther  south  to  lake  Pepin,  M  Un  Manninu. 

A.  spicatuiiiy  Lam.       Mountain  Maple. 

Abundant  north  of  lake  Superior  and  along  the  international  boundary :  extending 
south  to  Mille  Lacs,  Upham;  rare  and  local  farther  southward  on  the  Mississippi  bluffs 
at  lake  Pepin,  MUta  Manning,  and  in  section  22,  Richmond.  Winona  county,  Winchell. 

A.  saechariiium,  Wang.       Su^r  Maple.    Rock  Maple.    Hard  Maple. 

Common,  often  abundant,  throughout  the  state,  excepting  near  its  west  side.  Not 
found  close  to  the  shore  of  lake  Superior,  but  common  two  or  three  miles  from  it,  400 
feet  or  more  above  the  lake,  attaining  a  hight  of  75  feet,  Clark.  The  northern  limit  of 
this  tree,  according  to  BelU  extends  from  the  lower  part  of  the  valley  of  the  Kamlnis- 
tlquia  river  westward,  a  little  to  the  north  of  the  boundary  line,  to  the  lake  of  the 
Woods,  where  it  turns  south.    The  Chippewa  Indians,  who  are  yet  the  principal  Inhab- 
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itants  of  the  wooded  region  north  of  the  Northern  Pacific  railroad,  make  considerable 
maple  sugar,  their  ordinary  product  in  the  region  of  lake  Superior,  according  to  dark, 
being  from  lOO  to  500  pounds  for  each  lodge« 

A.  saceliariuiuu,  Wang.,  var.  uigruni,  Torr.  &  Gray.        Black  Sugar 
Maple. 

Houston  county,  Wlnchell;  upper  Mississippi  river,  Oarristm,  Mr.  J.  C.  Arthur 
reports  this  variety  common  at  Watervllle,  I^  Sueur  county,  and  bHlleves  It  to  be  the 
prevailing  form  of  the  species  at  least  through  the  south  part  of  the  state. 

A.  dasycariHiiu^Ehrh.      White  or  Silver  Maple.   River  Maple.   Soft  Maple. 

Common  southward,  extending  north  to  the  upper  Mississippi  and  the  White  Banh 
reservation,  Gnrri»on,  More  frequently  cultivated  for  shade  than  the  next,  each  of 
these  si)ecles  being  often  called  soft  maple. 

A.  riibriiiii,  L.        Red  Maple.    Swamp  Maple.    Soft  Maple. 

Common  through  the  east.part  of  the  state  ;  extending  west  to  Mud  Portage  oa  the 
Dawson  route  (north  of  lake  Superior),  Afocoun,  the  White  Earth  reservation,  Garriwtt, 
and  Redwood  Falls,  Pemherton;  abundant  In  Winona  county,  Winchell.  This  and  the 
two  preceding  species,  especially  the  sugar  maple,  are  valuable  for  furniture  and  eabl- 
net  work,  and  are  fine  shade  and  ornamental  trees,  for  which  purpose  they  are  exten- 
sively raised  from  the  seed  or  transplanted  from  the  woods. 

XEOUNDO,  Moench.        Ash-lkaved  Maple.    Box-Elder. 

N.  aceroldes,  Moench.        Box-Elder. 

Common  through  the  south  half  of  the  state,  extending  thus  north  to  Kanabec, 
Milie  Lacs  and  Wadena  counties  ;  less  frequent  farther  north  to  the  St.  Louis  river  near 
Fond  du  Lac,  fVincheU,  Kamlnistiquia  river,  Macoun,  and  the  upper  Mississippi  river, 
Gmrisfm:  also  abundant  throughout  the  Red  river  valley  and  northwestward,  reaching 
east  to  the  lake  of  the  Woods,  Daw»on.  "Destined  to  be  the  shade  tree  of  all  the  prairie 
cities"  of  Manitoba  (Macoiin).  Along  the  Minnesota  river,  it  sometimes  exceeds  three 
feet  in  diameter  ( Winchell).    Sugar  and  syrup  are  made  from  It  at  Big  Stone  lake. 


POLYGALACEiE.        Milkwort  Family. 

POLYGALA,  TourD.       Milkwort.    Polygala. 

P.  saugfiiiuea,  L.        Purple  Milkwort. 

Frequent,  or  common,  southward  ;  extending  north  to  the  upper  Mississippi  river, 

^/rfrnVoji,  and  Polk  county,  Uphaw. 

P.  orufiata,  L.        Milkwort. 

Margins  of  swampy  lake«,  St.  Croix  river.  Parry ;  Minneapolis  (frequent),  Rohertt ; 
Stearns  county,  Mr$.  Blai^ddl. 

P.  verticillata,  L.        Milkwort. 

Frequent,  or  common,  in  the  south  and  west  portions  of  the  state  ;  extending  north 
to  Minneapolis,  Simmons,  New  Ulm,  Juni,  and  the  Red  river  valley,  Upham. 

P.  Senega,  L.        Seneca  Snakeroot. 

Common,  or  frequent,  throughout  the  state.  Several  tons  of  this  medicinal  root  are 
dug  and  sold  yearly  by  the  Chippewa  Indians  In  the  region  of  Mllle  Lacs,  the  Crow 
Wing  river  and  the  White  Earth  reservation,  the  price  which  they  receive  for  it,  when 
dried,  being  from  35  to  SO  cents  per  pound. 

!*•  polygaiiia,  Walt.        Pink  Polyjfala. 

Sandy  soil,  St.  Croix  river.  Parry;  lake  Pepin,  JftesJfannfnff  ;  SaintCloud,  Garrison  ; 
Anoka  county  and  Brainerd,  Upham ;  lake  of  the  Woods,  Dawson, 
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P.  paiU'iiblia,  Willd.        Frinjfed  Polyf^la. 

Fikribault.  Rice  county,  Mii*'*  Beanf.     |  Kaininlstiquia  river,  nortli  of  lake  Superior, 

MaC'h     1       Rare. 

LEi^UMINOSxE.        PrLSE  Family. 

Ll'PINUS,  Tourn.       Lupine. 

L.  iK'reiiiiis,  L.        Wild  Lupine.    Perennial  Lupine. 

Coiuiuoii  on  liglit,  sandy  land  from  lake  Peptii  to  the  sources  of  tlie  Mississippi  riv- 
er ;  also.  Fergus  Falls,  Lconaril.    Rarely  found  with  white  flowers. 

TRIFOLIUM,  L.       Ci over. 

r.  Gnenstt  L.        Rabbit-foot  or  Stone  Clover, 
Saint  Cloud,  Stearns  county,  CampiH-.U.       Rare. 

T,  pratense,  L.        Red  Clover. 

Frequently  adventife  throughout  the  state. 

T.  rei^eiiSy  L.        White  Clover.    Shamrock. 

Occurring  like  the  last,  already  very  abundant  in  many  districts ;  also  quite  cer- 
tainly Indigenous  through  the  north  half  of  the  state,  Clark,  Upham. 

T.  hyhridum,  L.*        AUike  Clover. 

Adventive,  but  scarcely  established.  Saint  Cloud  (sandy  soil,  on  the  grounds  of  the 
Normal  School),  CnmphcU.      Rare. 

T.  procumbenSf  L.        Yellow  Clover,    Low  Hop-Clover. 

Stearns  county  (both  the  type  and  the  var.  minus,  Koch).  Qimpbclh  Saint  Paul, 
Minneapolis  and  lake  Minnetonka  (sparingly  adventive),  Roiicrtu;  lake  Pepin,  Mitf» 
Alanuiui;.       Rare. 

MELILOTUSy    'Joui-n.  Melilot.      Sweet  Clover.      Hart's 

Clover. 

M,  officinalis,  Willd.         Yellow  Mtlilot. 

Goodhue  county,  Nfl/id^^Ta;  Minneapolis  (frequent),  Ro/»erM;  Stearns  county,  Gar- 
rison: Blue  Earth  county,  Leiheru.       South. 

M.  alhoy  Lam.         White  Melilot, 

Throughout  the  south  half  of  the  state.       More  fre([uent  than  the  preceding. 

MEDICAGO,  L.        Medick. 

M.  sofira,  L.         Lucerne.    Alfalfa. 

Escaped  from  cultivation.  Blue  Earth  county,  LviUtrtj;  Minneapolis,  Winchell. 


*  Trifolinm  hybriduin,  L.  Almost  glabrous;  leaflets  obovate  or  oblong  ;  stipules 
oblong,  tips  triangular ;  heads  axillary,  peduncled,  globose;  pedicels  elongate,  at 
length  reflexed  ;  flowers  fwhitish.  rose-tinted]  drooping ;  calyx  tube  campanulate, 
gibbous  ;  teeth  subulate,  nearly  equal,  unaltered  in  fruit.  Hr^'^vrV  Students*  Flora  of 
thf  Dritl-h  Iithindi*.    (See  Itntnuical  (iazt'tti\  vol.  vil,  pp.  121  and  135.) 
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HOSACKIA,  Dougl.       Hosackia. 

H.  Piirshiaiia,  Bentb.*       Hosackia. 

Gravelly  sbore  of  Swan  lake,  section  7,  Underwood,  Redwood  county  (leaver  about 
}i  Inch  long,  very  short-petioled,  of  three  oblong  acute  leaflets,  the  lateral  ones  oblique 
!n  their  lower  halQ.  Upham.      Southwest. 

PSORAL.EA,  L.        Psoralea. 

i 

P.  teiiuillora,  Pursh.  (P.  floribunda,  Nutt.)       Psoralea. 
Cottonwood  county,  HoUiiwer.      Southwest 

P.  argophyllay  Parsb.       Silvery- leaved  Psoralea . 

Abundant  In  all  the  prairie  portion  of  the  state;  extending  northeast  to  the  upper 
Mississippi  river,  Oarri»on,   (See  note  in  American  yaturalitft,  vol.  xvil,  p.  414. j 

P.  efH^iUeuta,  Pui-sb.        DakoU  Turnip.     Pomme  blancbe.      Porame  de 
Prairie.    Pomme  de  Terre. 

Common  southwestward  ;  extending  east  to  the  rising  ground  east  of  Ked  river 
prairie,  Dawnon,  the  Roseau  river,  Scott,  Morrison  county,  t>/iam,  Minneapolis  (rare, 
found  close  east  of  lake  Calhoun),  (irUnvold,  RohcrU,  and  Blue  Earth  county,  LtOnirg. 
**  Pomme  df^  Prairie  of  the  French  voyageurs;  Tipsinahoi  the  Sioux  Indians.  It  oc- 
curs over  a  wide  range  of  country  between  the  Mississippi  and  the  Rocky  Mountains, 
and  is  a  characteristic  plant  of  the  Coteau  des  Prairies.  The  root,  frequently  attaining 
the  size  of  a  hen's  egg,  is  of  a  regular,  cyllndric,  ovoid  shape,  consisting  of  a  thick, 
leathery  envelope,  easily  separating  when  fresh  from  its  smooth  internal  part.  The 
latter  is  of  a  friable  texture,  except  towards  the  axis,  where  some  ligneous  fibres  are  in- 
termixed. When  dry,  It  acquires  a  sweetish  taste,  and  is  easily  pulverized,  affording  a 
light,  starchy  flour,  suitable  for  all  the  uses  of  the  ordinary  article.  When  growing  its 
aspect  Is  that  of  a  Lupine.    It  selects  a  dry,  gravelly,  but  not  barren  soil."  Parry, 

The  Dakota  (Sioux)  name  of  the  river  in  western  Minnesota,  well  known  as  the 
Pomme  de  Terre,  refers  to  this  plant.    Riggs*  Dakula  Dictionary,  p.  171. 

DAIjEA,  L.        Da  lea. 

D.  alopeeuroide.s,  WiUd.       Dalea. 

Spirit  lake,  Iowa,  thycr;  and  doubtless  in  the  adjoining  portions  of  Minnesota. 
Southwest. 

PETALOSTE>IOX,  Micbx.        Prairie  Clover. 

P.  violaceuSy  Micbx.        Purple  Prairie  Clover. 

Abundant  in  all  the  prairie  pDrtlon  of  the  state  ;  extending  northeast  to  the  upper 
Mississippi  river,  Houghton. 


*  Hosackia,  Dougl.  Calyx-teeth  nearly  equal.  Petals  free  from  the  stamens, 
nearly  equal;  standard  often  remote  from  the  rest,  ovate  or  roundish;  keel  curved, 
obtuse  or  somewhat  acutely  beaked.  Stamens  diadelphous;  anthers  uniform. 
Pod  linear,  compressed  or  nearly  terete,  sessile,  several-seeded,  with  partitions  be> 
tween  the  seeds.  Herbaceous  or  rarely  woody,  with  pinnate  2-  to  many-foliolate  leaves; 
stipules  mostly  minute  and  gland-like ;  flowers  in  axillary  sessile  or  pedunculate  um- 
bels, yellow,  often  becoming  brownish. 

Hosackia  Pursh i ana,  Benth.  Annual,  usually  a  foot  high  or  more,  and  more  or 
less  silky-villous  :  leaflets  1  to  6,  ovate  to  narrowly  lanceolate,  2  to  9  lines  long  ;  stipules 
gland-like  ;  flowers  small,  yellow,  on  peduncles  exceeding  the  leaves,  bracteate  with  a 
single  leaflet;  calyx-teeth  linear,  much  exceeding  the  tube,  about  equalling  the  corol- 
la ;  pod  linear,  straight,  smooth,  an  Inch  long,  5-  to  7-seeded.  Watfton  in  BoVmy  of 
WhecUr's  Surceyswesi  of  the  One  HumlraUh  Meridian. 
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P.  eauilidiiSy  Micbx.        White  Prairie  Clover. 

Abundant,  with  same  range  as  the  last ;  excepting  that  it  is  less  common  in  tlie 
north  part  of  the  Red  river  valley,  Upham. 

P.  villosiis,  Natt.       Silky  Prairie  Clover. 

Common  on  sandy  land,  from  lake  Pepin,  Mt»«  Mannhiy,  Goodhue  county,  Snmihcrur 
and  the  barrens  of  the  St.  Croix  river,  i'arrUf  to  Minneapolis,  Lac  qui  Parle,  ami  Polk 
county,  Vitham, 

AMOKPHA,  L.       False  Indigo. 

A.  fruticosa,  L.        False  lodi^.    "  River  Locust." 

Common  through  the  south  half  of  the  state,  in  the  Red  river  valley,  Upham,  and 
to  the  upper  Mississippi  river,  Harrison 

A.  cauesceiis,  Nutt.        Lead-i  .ant.    *'  Sfaoe-strmffs." 

Abundant,  with  the  same  range  as  the  last.  The  common  name  alludes  to  its  long 
tough  roots,  which  are  troublesome  In  plowing. 

A.  niicrophylla.  Pursh.*  (A.  nana,  Nutt.)       Dwarf  False  Indijfo. 

Common  from  the  Blue  Earth  river.  Parry,  and  Chippewa.  Swift  and  Grant  counties, 
2?oft<Tf<f.  south  westward  ;  also  common,  or  frequent,  throughout  the  Red  river  valley. 
Upham, 

ROBINIA,  L.       Locust-tree. 

R.  Pseudacacia,  L,        Common  Locust-tree,    False  Acacia. 
Adventive.  Minneapolis,  WUichclU 

TEPHROSIA,  Pers.       Hoary  Pea. 

T.  Yirginiana,  Pers.       Goat's  Rue.    Catgut. 

LapTxim.  Hart,  Winona  county,  WtncheV;  at  head  of  lake  Pepin,  Sandlfcrg, 
Washington  county,  Juni.      South . 

ASTRAGALUS,  L.       Milk- Vetch. 

A«  caryooarpiiSy  Ker.       Ground  Plum. 

Common,  often  abundant  In  all  the  prairie  portion  of  the  state  ;  extending  north- 
east to  the  upper  Mississippi  river.  Garrison,  **  When  the  pods,  which  are  nearly  solid, 
have  reached  the  size  of  hazel-nuts,  they  prove  a  valuable  addition  to  the  list  of  early 
vegetables.  Cooked  like  green  peas,  they  make  a  pleasing  dish,  intermediate  in  taste 
and  flavor  between  early  peas  and  asparagus."   Arthtir. 

A.  Platteiisis,  Nutt.,  var.  Teiinessecnsis,  Gray.       Ground  Plum. 
Grant  county,  RaltcrU;  Fergus  Palls,  Lcoiwrd.      Southwest. 

A.  <^aiiadeusi8y  L.       Milk- Vetch. 

Common,  or  frequent,  throughout  the  state;  abundant  In  the  Red  river  valley, 
Uphnm. 

*A3iORPHA  MicROPHTLLA,  Pursh.  Nearly  smooth,  dwarf ;  leaves  with  very  short 
petioles,  obtuf  e  at  both  ends  ;  spikes  short,  solitary  ;  calyx  nearly  naked,  pedicellate, 

teeth  all  very  acuminate  ;  legumes  i -seeded From  l  to  2  feet  high  ;  flowers 

purple  and  fragrant.  A  very  elegant  little  shrub.  Pursh*s  Fl.  Amrr.^  quoted  by  Ar- 
thur iContrlhutions  to  «mj  Flora  of  Iowa,  No.  V.),  who  adds  :  **  This  compact  little  shrub 
is  abundant  on  the  dry  prairies  of  northwestern  Iowa.  It  flowers  in  May,  and  not  in 
July  and  August  as  stated  by  Pursh.  The  leaflets  are  oblong,  conspicuously  punctate, 
and  in  10— 20  pairs.** 
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A.  adHurgciiSy  Pall.*       Milk- Vetch. 
Red  rivor  valley,  Scott,  Macnun.       West. 

A.  liypogrlottis,  L.f        Milk- Vetch. 

PlatDs  oear  Pembina,  Douulas^  Chickcring,  Havani,    Red  river  prairie.  Dawinm. 
West. 

A.  gracilis,  Nutt.t       Milk- Vetch. 
Minnesota.  WatMtm.       Southwest. 

A.  Coopcri,  Gray.        Ooper's  Milk- Vetch. 

Upper  Mississippi  river,  (JarrUon;  lake  Pepin,  Miss  Manning,       Rare. 

A.  flexuo8iiSy  Douk1.§       Milk- Vetch. 

Red  river  prairie,  Douylaa,  ifocuint,  Dawtion,  Scott,       West. 

OXYTROPIS,  DC.        OxYTROPis. 

O,  Laiiibertiy  Pursb.        Oxytropis. 

Frequent  or  common,  westward  ;  extending  east  to  Worthlngton  (rare)  Foi>te,  Cot- 
tonwood county,  Holzinger,  Gienwood  (common,  with  flowers  bright  rose-purple, 
changing  later  to  blue),  Uphani,  Douglas  county,  Mrt*.  Terry,  Fergus  Falls,  Lcftnard, 
and  the  Red  river  valley,  Douglan,  Macoun. 


*astra(;alus  ADBUBOJurs,  Pall.  Perennial,  cinereous  with  minute  appreased 
pubescence  or  glabrate  ;  stems  rather  stout,  4  to  18  inches  high,  ascending  or  decom- 
bent ;  stipules  scarlous,  mostly  united  at  base  ;  leaflets  10  pairs,  6  to  9  lines  long,  nar- 
rowly or  linear-oblong ;  spike  dense,  at  length  oblong  or  cylindrical ;  flowers  purplish, 
medium  sized,  ascending  ;  calyx-tube  rather  long-campanulate,  twice  exceeding  tlie 
setaceous  teeth,  subvlllous  with  light  or  dark  hairs ;  pod  coriaceous,  pubescent,  sessile, 
ascending,  ovate-oblong  (4  to  5  lines  in  lencth) ,  straight,  usually  ti  iangular-compressed, 
with  a  dorsal  sulcus,  and  2-celled  by  the  Intruded  dorsal  suture,  many-ovuled.  WcU- 
son*a  Rep.  in  Kiny*)*Expl.of  tlie Fortieth  ParaUe/,  following  fJray*8  Revis.,  Proc.  Ainer, 
Accut.,  vol.  vl. 

tASTBAGALus  HYP04iLX)iTis,  L.  Perennial,  with  a  rather  loose  pubescence,  or 
nearly  glabrous  ;  stems  6  Inches  to  2  feet  long,  slender,  diffusely  procumbent  or  ascend- 
ing ;  stipules  subfoliaceous  and  more  or  less  sheathing  ;  leaflets  7  to  10  pairs,  oblong, 
obtuse  or  retuse ;  heads  rather  many-flowered ;  corolla  violet,  %  inch  long ;  legume 
coriaceous,  ovate  and  triangular,  silky*? lllous,  very  shortly  stipltate,  2-oelled  by  the 
intruded  dorsal  suture,  and  but  6-  to  s-seeded.  From  southern  Colorado  northward 
along  the  Rocky  Mountains  and  Red  River  Vallev  to  the  Arctic  ('Ircle  and  Alaska. 
June  to  September.  WaUton'a  Rep.  in  Kino's  Expl.  of  the  Fortieth  Parallel,  follow- 
ing Gray'H  RevUittn. 

^Astragalus  gracilis,  Nutt.  Perennial,  somewhat  appressed  pubescent,  slender, 
erect  or  ascending,  a  foot  high  or  more  :  leaflets  three  to  Ave  pairs,  narrowly  linear, 
half  an  inch  long  or  less  :  flowers  very  small,  white  or  purplish,  In  an  elongated  open 
long-peduncled  spike  :  calyx-teeth  very  short :  pods  coriaceous,  sessile,  pubescent  and 
rugose,  2  or  3  lines  long,  ovate-obiong  and  obcompressed,  l-celled,  conoave  on  the  back, 
and  the  ventral  suture  prominent.  Watmn  In  Botany  of  Wheeler's  Snrveytf  west  or  the 
One  Hundredth  Meriditin. 

gAsTBAGALus  FLKXU08C8,  Dougl.  Asby-pubcrulcnt :  stems  ascending,  i  foot  high, 
flexuose  ;  leaflets  oblong  or  cuneate-linear,  obtuse  or  retuse  ;  peduncles  exceeding  the 
leaves  ;  racemes  mostly  elongated,  loose  ;  flowers  4  lines  long,  white  or  purplish  ;  calyx 
hoary-pubescent,  teeth  three  times  shorter  than  the  tube ,  pod  cylindric,  8  to  li  lines 
long,  2  lines  broad,  puberulent,  thinly  coriaceous,  straight  or  sub-Incurved ;  stipe  very 
short,  out  evident.    Gray's  Revision  of  Astrag.,  PrtK.  Amer,  Acad.,  vol.  vl. 
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O,  spleiideiiSy  Douj?l.*       Silvery  Oxytropis. 

"A  most  elegant  plan r,  with  Its  crowded,  silvery,  silky-vlUou!!  foliage  and  spikes, 
and  deep  blue  c  >rolla^.  It  was  gathered  on  the  Chippewa  river"  |  in  Minnesota].  Gray 
in  Pacific  HaUrtKid  Report.  Glenwood,  Pope  county,  Ujyiunu;  Pembina,  Doughu, 
Harard.       West. 

GLYCYKRHIZA,  Tourn.        Licorick. 

G.  lepiclota,  Pursh.        Wild  Licorice. 

Abundant  westward,  from  St.  Vincent  to  Iowa ;  extending  east  to  lake  Pepin,  MUif 
Manning,  Freeborn  county  and  Minneapolis,  Uphnm,  the  St.  Croix  river.  Parry,  Stearns 
county,  Campbell,  and  the  lake  of  the  Woods  at  the  mouth  of  Rainy  river,  Macoun; 
but  not  reported  in  the  region  of  the  upper  Mississippi  river  and  farther  northeast. 

HEDYSARUM,  Tourn.        Hedysaru-m. 

H.  boreale,  Nutt.       Hsdysarum. 

Lapham.       \  North  shore  of  lake  Superior,  A^la*8^z.^       North. 

DKS3IODirM,  DC.       Tick-Trefoil. 

D.  uuclifloriiiii,  DC.        Tick-Trefoil. 

St.  Croix  river.  Parry:  Anoka  county,  also  New  Ulm,  Juni;  Blue  Earth  coimty. 
Gcdu*:  Kedwood  Falls,  Pemberton.       Infrequent.       South. 

D.  aeiiiiiinatuni,  DC.       Tick-Trefoil. 

Common  southward ;  extending  north  to  the  upper  Mississippi  river,  GarrUon; 
Fergus  Falls,  Leonard. 

D.  rotiiuclifoliiiin ,  DC.  Rouud-leaved   Tick-Trefoil.     Trailing  Tide- 

Trefoil. 
Upper  Mississippi  river,  Garrison.       Infrequent.       South. 

D.  canesceus,  DC.       Tick-Trefoil, 

otter  Tail  county,  Uphani;  Nicollet  county,  AUon;  Blue  Earth  county,  Lclbery; 
lake  Pepin,  MIhh  Manning.       Infrequent.       South. 

D .  cuspidatiiiii ,  Hook .       Tick-Trefoil . 

Lapliam.       Upper  Mississippi  river,  6^arri«r>ri.       Infrequent.       South. 

D,  Dillcuii,   Darlingt.       Tick-Trefoil. 

Stearns  county,  Oarrimm;  Douglas  county,  Mrs.  Terry;  Minneapolis.  Kassubr; 
Steele  county  (common),  Upham.       South. 

D.  paiiiculatuiii,  DC.       Tick-Trefoil. 

Upper  Mississippi  river.  Garrison;  Winona  county,  Holzinyir;  Hesper,  Iowa,  Mrs. 
Carttr.       Infrequent.       South. 

D.  Cauadeiise,  DC.       Tick-Trefoil, 

Common  through  the  south  half  of  the  state,  and  perhaps  northward:  found  at  the 
lake  of  the  Woods,  Dairson,  BHrmw,  and  extending  into  Manitoba  to  the  north  end  of 
lake  Winnipeg,  Haoher. 


*0xYTR0Pi9  dPLENDKNS,  Dougl.  Aoaulesccut,  siivery,  silky-vUlous  throughout.  6 
to  12  inches  high  ;  leaflets  somewhat  verticillate,  3  to  6  together,  very  numerous,  lance- 
olate, very  acute,  usually  5  to  10  lines  long ;  flowers  in  an  oblong  spike,  erect,  spreading, 
usually  deep  blue  ;  peduncles  exceeding  the  leaves;  flowers  not  much  surpassing  the 
calyx  ;  pod  ovate,  erect.    Porter  and  CouiUr's  Flora  •»/  Colorado. 
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LESPEDEZA,  Michx.       Bush-Clover. 

L.  repenSy  Barton.    (Including?  L.  procumb2n8,  Michx.)        Bush-Clover 
Lapham.       Kare.       South. 

L.  violacea,  Pers.        Bush-Clover. 

Blue  Earth  county,  I«ei/i«rj7;  Brown  county.  Jwnf.       Infrequent.       South. 

[L.  reticulata,  Pers.  (L.  violacea,  Pers.,  var.  sessiliflora,  Don)  probably  occurs  in 
the  south  part  of  tlie  state. 

L.  reticulata,  Pers.,  var.  aiigrustifoUa,   Maxith.  (L.  violacea,  Pers.,  var. 
an^ustifolia,  Torr  k  Gray.)        Bush-Clover. 
( !otton wood  county.  If olsin(/er.       Infrequent.       South. 

Ij.  hirta.  Ell.       Bush-Clover. 

Lake  Pepin,  3f/8«  Afamtf/if/;  Cottonwood  county,  i/o/zt/ti/rr.     Intrequent.       South. 

Li.  oapitaia,  Michx.       Bush-Clover. 

Common,  or  frequent,  tlirough  the  south  half  of  the  state  ;  extending  north  at  least 
to  Cass  county,  Vpham . 

Li,  leptostachya,  Engrelm.*       Bush-Clover. 

S  )utheastern  Minnesota,  T.  J,  Hale;  Emmet  county,  Iowa  (common),  Crutty;  Rock 
county  (common).  Lclheru.       South. 

VICIA,  Toum.       Vetch.    Take. 

V.  saiivat  L.        Vetch, 

Lake  Pepin,  Mi8S  Manning.       Kare. 

V^  Cracca,  L.       Blue  Vetch. 

Minneapolis,  and  Carlton  couoty,  Uohtrts;  White  Bear.  Ramsey  county,  Mi*9  Field. 
Rare.      South. 

V.  Caroliiilaua,  Walt.       Pale  Vetch.    Caiolina  Vetch. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  the  upper  Missis- 
sippi river,  Gurriaon,  and  Fergus  Falls,  Leonard, 

V.  Aiiiericauay  Muhl,       Purple  Vetch.    American  Vetch. 
Common  throughout  the  state. 

LATHYKUS,  L.       Vetchlino.    Everlasting  Pea. 

L  •  niaritimus,  Bigelow.        Beach  Pea. 

Common  on  beaches  of  gravel  and  sand,  north  shore    of  lake   Superior,  Juni, 
Roltcrts;  lake  of  the  Woods,  Dawson. 

Li.  venosus,  Muhl.        VetchliDg. 

Common  through  the  south  half  of  the  state,  and  in  the  Red  river  valley  ;  extend- 
ing northeast  to  the  upper  Mississippi  river,  Gnrrteon,  and  Kamlnistiiiuia  river,  Macoun. 

L.  ochroleucus.  Hook.       Pale  Vetchlino. 
Common,  often  abundant,  throughout  the  state. 


•LESPEDEZA  leptostachva,  Engelm.  Clothed  with  apprensed,  silky  pubescence,- 
ieaves  linear;  petiole  longer  than  the  terminal  petlolule  ;  spikes  paniculate,  slender, 
somewhat  loosely  flowered,  rather  longer  than  the  peduncle  ;  legume  equal  to  or  slightly 

longer  than  the  calyx Has  passed  for  L.  angustlfolia.  from  which  its  slender 

spikes  and  paniculate  habit  at  once  distinguish  it.    Uray,  Proc.  Amer,  Acad,  of  Arts 
and  St'ieitv€.'<,  vol.  xll. 
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Li,  paluster,  L.        Mareh  Vetchling. 
Coniiiion  throughout  the  state. 

li,  imliister,  L.,  var.  iiiyrtifolius^  Gray,        Marsh  Vetchlinflr. 

Bue  Earth  county.  Lciherg:  Stearns  county.  Campbell;  Fergus  Falls,  Ijconord. 

APIOS,  Boerhaave.        Ground- nut.    Wild  Bean. 

A.  tiiberosa,  Moench.        Ground-nut.    Dakota  Potato.    Pomme  de  Terre, 
Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  the 
upper  Mississippi  river.    *'Pommf  dc  Terre  of  the  French  voyageurs;  Mdo,  or  wild 
potato,  of  the  Sioux  Indians."    Parry. 

PHASEOLUS,  L.       Kidney  Bean. 

P.  pereiinis,  Walt.        Wild  Bean. 

Saint  Paul,  Kellty;  St.  Croix  Falls,  MiM  Field;  upper  Mississippi  river,  Garrtwn; 
Pembina,  Havard. 

P.  cliversifolius,  Pers.        Wild  Bean. 

Minneapolis,  Twining  ;   Blue  Earth    county,  Leilteru;    New  Cini,  Juni;  Emmet 
eouiity,  Iowa  (rare),  Cra/f I/.      Southeast. 

P.  paiiciflorus.  Benth.        Wild  Bean.  « 

Frequent  through  the  south  half  of  the  state;  extending  north  to  the  head-waters 
of  the  Mississippi  river,  Garrison. 

AMPHfCARP.TiA,  Ell.       Hog  Pea-nut, 

A.  iiionoica,  £11.       Hof?  Pea-nut. 

C  ommon  throughout  the  state,  excepting  perhaps  far  northward. 

BAPTISIA,  Vent.       False  Indigo. 

B.  tinctoria,  R.  Br.       Wild  Indisro. 

Anoica  county,  and  White  Bear,  Ramsey  county,  Jnni;  near  Saint  Paul,  Mrs.  Terry; 
lake  Pepin,  Miits  Manninu.      Infrequent.       Southeast. 

B.  leiicantlia,  Torr.  &  Gray.       White  False  Indijfo. 

Frequent  through  the  south  half  of  the  state  :  extending  north  to  the  upiwr  Missis- 
sippi river,  Garrinon,  and  Fergus  Falls,  Leonard. 

B.  leiicoplisea,  Natt.        Yellotvish  Wild  Indigro. 

Common  in  the  most  southern  counties  across  the  state  ;  extending  north  to  lalce 
Pepin.  Mist*  Manniny,  Bice  county,  Upham,  and  Minneapolis,  Ka^sulte. 

C'EKCIS,   L.  K ED-BUD.     JUDA8*TREE. 

C.  C'aiiadeiisi8.  L.       Red-bud.    Judas-tree. 

Southern  Minnesota,  Sarycnrs  Catah^jne  of  Fnreitt  Tneit,  Tmth  Censwt  of  V.  8. 
If  found  in  this  state,  it  must  he  rare  or  local,  in  the  most  southeastern  counties. 

C  ASSIA,  L.        Senna. 

C  Cliaiua»cri«ta,  L.        Partridije  Pea.    Sensitive  Pea. 

Frequent,  or  common,  throughout  the  southern  third  of  the  state ;  less  frequent 
aitl'Cr  north  to  the  upper  Mississippi  river,  H'myhton. 
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GY3INOCLADUS,  Lim.        Kentucky  Coffee-thee. 

G.  Caiiadeii.sis,  Lam.        Kentucky  Coifee-tree. 

Houston  county,  near  Dakota,  Wlnoua  county,  and  Jordan,  Scott  county,  Wifi4hcll; 
Lake  City,  Misf  Manninu:  Nicollet  county  (formiug  groves  in  the  woods  opposite  to 
Mankato ;  attaining  a  diameter  of  six  inches ;  wood  very  hard,  straight-gralned» 
valuable),  Ltiheru;  New  Ulni,  Jnni;  S'eepy  Eye,  lirown  county,  Ujtham.  luire- 
quent.       South. 

DESMANTHUS,  Willd.        De^mantiius. 

D.  braeliylobus,  Benth.        Desmanthus. 

Swan  lakes,  northwestern  Redwood  county,   Upham;  Spirit  lake,  Iowa.  Gcycr. 
South. 

ROSACE.E.        KosE  Family. 

PKUNUS,  Touru.        Plum,  Cuerky,  etc. 

P.  Auierioaiia,  Mai-shall.        Wild  Plum. 

Common,  often  abundant,  throughout  the  state.  Usually  from  10  to  20  feet  high; 
but  north  of  lake  Superior  seldom  exceeding  12  feet  in  hight,  and  often  fruiting  at  3  or 
4  feet,  C/ar/r.  Fruit  valuable,  pleasant-flavored,  rarely  bitter,  mostly  purple,  but  not 
infrequently  varying  from  Miat  color  to  yellow. 

P.  puniila,  L.        Dwarf  Cberry.     Sand  Cherry. 

Common  on  sandy  land  through  the  north  half  of  the  state,  and  south  to  Minneap- 
olis :  local  and  rare  farther  south,  as  at  Castle  Rock  and  in  Goodhue  county.  Sand- 
herg,  lake  Pepin,  3J/W  Manning,  and  section  33,  Hart,  Winona  county,  WfncheU. 

P.  Peiiiisylvaiiica,  L.        Wild  Red  Cheny.    Bird  Cherry. 

Common  throughout  the  state,  excepting  tiouthwestward,  where  it  occurs  rarely. 
Usually  15  to  30  feet  high;  but  north  of  lake  Superior  its  ordinary  hight  is  about  12 
feet,  with  a  diameter  of  2'i  inches,  Clarh. 

P.  Virginia fia,  L.        Cboke- Cherry. 
Common  throughout  the  state. 

P,  serotiua,  Ehrh.        Wild  Black  Cherry. 

Common  throughout  the  state,  excepting  far  northward,  where  it  Is  absent  or  rare. 
Macoun  reports  it  as  far  west  as  the  Kaministi«iuia  river,  lake  Superior. 

XKILIjIA,  Don.        Nine-B.uik. 

N,  oimlifoUay  Benth.  and  Hook.    (Spinea  opulifolia.  L.)        Nine-Birk. 

Frequent  throughout  most  of  the  state,  but  rare  southward  and  westward  ;  abun- 
dant north  of  lake  Superior,  especially  along  the  shore,  "clinging  to  bare  rocks,  often 
within  the  sweep  of  the  waves,"  Jkmi,  /io5crf^*;  Rainy  river  and  lake  of  the  Woods, 
Macoun. 

SPIK/KA,  Meadow-Sweet.    Spik.ea. 

S.    salieifolia,   L.  Common   Meadow- Sweet.      Willow-leaved     Spinea. 

C^u€en  of  the  Meadow. 
Common  throughout  the  state. 

S.  toiiieiitosa,  L.        Hardhack.     Steeple-Bush. 

Frequent,  in  some  places  plentiful,  in  Hennepin,  Anoka,  Chisago,  Isanti  and  Kana- 
bec counties,  Rohat",  Jnni,  Viiham.  East.  .It  is  also  found  at  lake  Winnipeg, 
Richnnl^nti.  \ 
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AGBOiONIA,  Toum.       Aobimont. 

A.  Eupatoria,  L.       Common  Af(nmony% 
Frequent,  often  common,  throughout  the  state. 


GEUM,  L.       AvBNS.    Geum. 

G.  album,  Gmelin.        White  Avena. 

Frequent,  or  common,  throughout  the  state ;  extending  northward  to  the  north 
shore  of  lake  Superior,  Juni,  and  Pembina,  Havard. 

G.  Yirgrinianum,  L.        Virfcinian  Avens. 

Minnesota  river.  Parry;  Blue  Earth  county,  Letherg;  Goodhue  county,  Sandherg; 
Hesper,  Iowa,  Mrs.  Carter.       Infrequent.      8outh. 

G.  niacrophylluni,  Willd.       Large-leaved  Ayens. 

Abundant  north  of  lake  Superior,  Rolwrts;  extending  south  to  Sherburne  county, 
Upham,  Anoka  county  and  New  Ulm,  Juni,  and  lake  Minnetonka,  Roberts, 

G.  strictuiu,  Ait.       Strict  Avens. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

G.  rivale,  L.        Water  Avens.    Purple  Avens. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  south  to  lake 
Fepin,  MUts  Manning,  Northfleld,  Rice  county,  Cheney,  and  Nicollet  county,  Alton, 

G.  tritlorum,  Pursh.       Three-flowered  Avens. 

This  species,  ''attractive  by  reason  of  its  long,  plumose  styles,  and  dissected,  fern- 
like  leaves."  rare  in  states  farther  east,  is  common,  or  frequent,  on  dry  somewhat  sandy 
land  throughout  Minnesota,  excepting  northeastward,  in  which  direction  it  extends  at 
least  to  the  head  of  lake  St.  Croix,  Brainerd,  and  the  upper  Mississippi  river. 

WALDSTEINIA,  Willd.       Dry  or  Barren  Strawberry. 

W.  fVa^rarioides,  Tratt.       Barren  Strawberry. 

tttearns  county.  Garrison;  St.  Croix  Falls  and  Stillwater,  Miss  Field,  Infre- 
quent.     East. 

POTENTILLA,  L.       Cisqub-poil.    Fivb-Fingbr.    Potentilla. 

P.  Norvegrica,  L.        Cmque-foil. 
Common  throughout  the  state. 

P.supiiia,  L.    (P.  paradoxa,  Nutt.)       Cinque-foil. 

l^ke  Pepin,  Mies  Manning;  sandy  shores  of  lake  WunetonkA,  Roberts,  Merrick; 
Anoka  county  and  New  Ulm,  Juni;  Martin  county  (rare),  Cratty;  Steams  county,  Gar- 
rison; Grant  county,  Roberts.    LDevil's  lake,  Dakota,  Geyer,  and  northwestward.] 

South  and  west. 

P.  iyanadensis,  L.       Common  (Cinque-foil  or  Five-Fingrer, 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  far  northward. 

P.  Canadensis,  L.,  var.  simplex,  Torr.  and  Gray.        Cinque-foil.    Five- 
Fin^rer. 
Lake  Pepin,  Miss  Manning;   New  Ulm,  Juni;   Emmet  county.  Iowa  (rare),  Cratty; 
Minneapolis  (common),  Roberts;  Sherburne  county  (common),  Upham.   [North  of  lake 
Superior,  Agassiz.] 

4F 
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P.  ar^entea,  L,       Silvery  Cinque-foil  or  Five-Finirer. 

Winona  county,  Holzinger;  Saint  Paul,  Afisa  Gathcart;  Minneapolis,  Herrick,  Up- 
ham;  Washington  county,  Leonard;  St .  Croix  Falls,  Miss  Field;  Anoka  county,  Juni; 
near  Green  lake,  Kandiyohi  county,  Mrs.  Terry.     [Sheyenne  river,  Dakota,  Oeyer.] 

Infrequent. 

p.  Peunsylvanica,  L.,  var.  strigrosa,  Pursh.*  Cinque-foil.  Potentilla. 
Granite  knolls  beside  the  Minnesota  river  In  the  west  part  of  Nicollet  county,  Par- 
ry; Redwood  Falls,  Pemherton;  Wortlilngton  (common),  Foote;  Luverne,  Leiberg; 
Pipestone  quarry,  Af  r8.  Bennett;  Fergus  Falls,  Leonard.  [Pembina  mountain,  Dakota, 
Havard.     "The  common  form  In  the  prairie  region"  of  Manitoba,  Aforo an. J        West. 

P.  Penusylvanica,  L.,  var.  bipiniiatifidH,  Torr.  &  Gray.**       Cinque- 
foil. 
Pipestone  county,  Mrs.  Bennett;  plains  of  the  Red  river,  Douglas,  Macoun.       West. 

P,  Hippiaiia,  Lehm.  t       Cinque-foil.    Potentilla. 
Plains  of  the  Red  river,  Drummond,  Macoun.       West. 

P.  effusa,  Dougl.t       Cinque-foil.    Potentilla. 

Higher  parts  of  the  Red  river  valley,  plentiful,  Douglas,  Macoun.       West. 

P.  argruta,  Pursh.        Cinque-foil.    Potentilla. 
Common,  often  abundant,  throughout  the  state. 

P.  Anserina,  L.       Silver- Weed. 

Common,  or  frequent,  throughout  the  north  half  of  the  state  ;  extending  south  at 
least  to  Minneapolis  and  Murray  county,  Upham. 

P.  fruticosa,  L.        Shrubby  Cinque-foil. 

Abundant  north  of  lake  Superior,  especially  along  Its  rocky  shore,  Juni,  Roberts ; 
also  found  near  the  Tamarack  river  In  T.  158,  R.  46,  Marshall  county,  Upham,  and  at 
the  eastern  border  of  the  Red  river  prairie  near  the  International  boundary,  Datrson, 
SeotL  (Not  yet  reported,  but  doubtless  occurring  rarely,  in  the  south  half  of  the  state  ; 
found  at  Deoorah,  Iowa,  Arthur.)      North. 


♦Potentilla  Pennsylvanica,  L.,  var.  strioosa,  Pursh.  I^w,  6  to  15  Inches 
high  :  stems  erect,  leafy,  rather  stout ;  leaves  mostly  tomentose  on  both  surfaces,  paler 
beneath,  deeply  pectinate-divided  or  plunatifld,  segments  linear,  entire,  with  revolute 
margins;  stipules  laclnlate.  Porter  and  Coulter's  Flora  of  Colorado,  following  Watson's 
Bevis.,  Proc.  Amer.  -4.cad.,  vol.  vlll. 

**  Potentilla  Pennsylvanica,  L.,  var.  bipinnatipida,  Torr.  &  Gray,  r^aflets 
crowded  (3  to  5)  and  often  almost  palmate,  deeply  plnnatlfld  (silky-pubescent but  not 
canescent  above):  the  segments  linear,  elongated,  mostly  spreading.  Torrey  and 
Oray's  Flora  of  N.  A. 

tP.  Hippiana,  Lehm.  Densely  whlte-tomentose  and  silky  throughout;  the  upper 
surface  of  the  leaves  a  little  darker ;  stems  ascending,  l  to  i>/i  feet  high,  slender, 
branching  above  Into  a  diffuse  cyme,  stipules  usually  entire  ;  leaves  pinnate,  occasion- 
ally digitate;  leaflets  5  to  li,cuueate-oblong,  l^to  2  inches  long,  obtuse, Incisely  toothed, 
at  least  towards  the  apex,  margins  not  revolute  ;  pedicels  slender;  bractlets  narrow  ; 
petals  2^.4  to  3^4  lines  long,  exceeding  the  calyx;  styles  flUforni.  not  glandular  at  base, 
terminal:  carpels  10  to  30.  Porter  and  Coidter's  Flora  of  Colorado,  following  Watson''s 
Revision. 

tl*.  effusa,  Dougl.  Canescently  tomentose  with  scattered  villous  hairs;  stems 
ascending,  diffusely  branched  above,  4  to  12  Inches  high ;  stipules  lanceolate,  entire 
or  incised ;  leaflets  5  to  11,  Interruptedly  pinnate,  the  alternate  ones  often  smaller, 
cuneate-oblong,  coarsely  Incised-serrate  or  dentate,  the  smaller  leaflets  3-  to  5-  tooth- 
ed ;  pedicels  slender ;  sepals  and  the  much  smaller  bractlets  acuminate.  2  to  3  lines 
long,  equaling  or  exceeding  the  obcordate  petals ;  carpels  to.  Porter  and  CouUer*» 
Flora  of  Colorado,  following  Watson's  Revision. 
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P.  tridentata,  Sol.       Three- toothed  Cinque- foil. 

Frequent  through  the  north  part  of  the  state  ;  common  along  the  rocky  north  shore 
of  luke  Superior  and  on  Minnesota  Point,  at  the  last  named  locality  growing  in  the 
dry  loose  s:ind,  Roherts,  Juni ;  infrequent,  or  rare,  southward  to  Stearns  county,  Mrt. 
BJaisdeU,  White  Bear.  Ramsey  county,  Miss  Field,  Lake  City,  Mrn.  Ray,  and  Hesper, 
Iowa.  Mrs.  Carter. 

P.  palustris,  Scop.       Marsh  Five-Vinffer. 

Throu(;hout  the  state  ;  common  northward,  frequent  southward. 

FRAG  ARIA,  Tourn.        Strawberry. 

F.  Yirgriiiiaiia,  Duchesne.        Wild  Strawberry. 
Common  throughout  the  state. 

F.  Yirgriiiiana,  Ducheane,  var.  Illinoensis,  Gray.        Wild  Strawberry. 

Dakota  county,  Winchell;  Anoka  and   Sherburne  counties  (common),  Upham; 
abundant  in  Martin  county  (and  in  Emmet  county,  Iowa),  Cratty. 

F.  vesca,  L.        Wild  Strawberry.    Wood  Strawberry. 

Mostly  in  woods  ;  common  through  the  north  half  of  the  state  and  southwestward , 
fre<iuent  southeastward. 


RUBUS ,  Tourn.       Bramble. 

R.  Dalibarda,  L.  (Dalibarda  repens,  L.)       Dalibarda. 

Lapham.      Green  Lake,  Kandiyohi  county,  Mrs.  Terry,      Rare.      East. 

[R.  odoratus  L.,  which  occurs  in  northern  Michigan  and  Wisconsin,  probably  does 
not  extend  into  Minnesota.] 

R.  NutkauuSy  Mocino.        White  Flowering- Raspberry. 

Abundant  north  of  lake  Superor,  Juni,  Roberts;  and  extending  to  the  sources  of  the 
Mississippi,  HotvQhton.  **  Its  showy  white  blossoms  are  about  as  large  as  those  of  the 
wild  rose.  The  fruit  is  large  and  looks  tempting  but  has  a  peculiar  add  flaror,  which 
makes  it  inferior  to  that  of  Rubus  strigosus."   Juni.       North. 

R.  arcticus,  L.*       Arctic  Raspbenr. 

Peat  bog,  "northwest  angle"  of  the  lake  of  the  Woods,  Macoun.      North. 

R,  triflorus,  Richardson,        Dwarf  Raspberry. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  south  to  Ntw 
Ulin,  JunU  Blue  Earth  county,  Leiberg,  and  Hesper,  Iowa,  Mrs.  Carter. 

R.  strigrosus,  Michx.        Wild  Red  Raspberry. 

(Common  throughout  the  state,  excepting  southwestward,  wliere  it  occurs  less  fre- 
quently ;  very  abundant  northward. 

R.  occideutaliSy  L,        Black  Raspberry.    Black-cap  Raspberry.     Thimble- 
berry. 

Goniiuou  through  the  south  half  of  the  state,  and  north  to  the  White  Earth  reser- 
vation, the  upper  Mississippi  river,  and  Pine  county  ;  rare  or  wanting  northeastward. 
A  variety  bearing  cream-colored  fruit  occurs  on  the  bluffs  of  the  Mississippi  at  Wino- 
na, Winchell. 


♦Rubus  arcticus,  L.  Stem  low,  herbaceous,  sometimes  dioecious,  unarmed,  some- 
what pubescent,  mostly  erect,  i-  to2flowered,  leaves  trifollolate;  leaflets  rhombic-ovate 
orobovatc,  coarsely  and  often  doubly  serrate,  petlolulate  ;  stipules  ovate  ;  sepals  lan- 
ceolate, acute,  often  shorter  than  the  obovate  entire  or  emargmate  (reddish)  petals. 
Torrey  and  Gray's  Flora  of  X.  A. 
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R.  villosus.  Ait.        High  Blackberry. 

Freqaent,  occasionally  plentiful,  throughout  most  of  the  state  ;  but  rare  or  want- 
ing in  some  districts,  especially  south  west  ward  and  far  northwest.        Local. 

B,  TillosuSy  Ait.,  var,  A^ondosus,  Torr.        High  Blackberry. 
Between  lake  Superior  and  lake  Winnipeg,  Richardson  (Maeoun). 

R.  Canadensis,  L.        Low  Blackberry.    Dewberry. 

Frequent,  or  common,  through  the  east  part  of  the  state,  extending  west  to  Blue 
Earth  county,  Lciherg,  Fergus  Falls,  Leonard,  and  the  White  Earth  resenration.  Gar- 
riaon;  north  of  lake  Superior,  AgasHz,  Macoun. 

R.  hispidus,  L.        Running  Swamp-Blackberry. 

Similar  in  range  with  the  last.  Minneapolis,  OHavoold ;  Sherburne  county  (com- 
mon), Upham;  Fergus  Falls,  Leonard;  upper  Mississippi  river,  Qarrison. 

ROSA,  Toum.       Rose. 

R.  Carolina,  L.       Swamp  Rose. 

Houston  county,  Winchell;  Blue  Earth  county,  Lefberg  ;  Northfleld,  Chanty;  Mor- 
rison county,  MisB  BabhitL      Infrequent. 

R.  parviflora,  Ehrh.    (R.  lucida.  in  Manual,)       Dwarf  Wild-Rose. 

North  of  lake  Superior  (common),  Roberts;  White  Earth  resenration,  (Harrison; 
Kanabec  county  (common),  I7pham;  St.  Croix  Falls,  Affo*  f'feld;  Hennepin  and  Fill- 
more counties,  WineheU;  Rice  county,  Sperry;  Groodhue  county,  Blake,  Sandberg. 

R.  blauda,  Ait,,  var.  pubescens,  Cr^pin.*       Early  Wild  Rose. 

Common,  often  abundant,  in  all  parts  of  the  state ;  the  only  species  of  rose  (but 
occurring  in  two  varieties)  in  our  prairie  region,  there  varying  in  hight  from  about  one 
foot,  or  sometimes  two  feet  on  the  prairie,  to  three  or  four  feet  in  groves  and  thickets, 
er  even  six  feet,  according  to  Roberts,  in  Grant  county. 

R,  blanda,  Ait,  var.  setigera,  Cr^pln.f       Early  Wild  Rose. 

Specimens  collected  in  Minneapolis  are  referred  by  Watson  to  this  variety,  which 
probably  occurs,  1^  frequently  than  the  preceding,  throughout  the  state,  being  most 
common  northward.  . 

CRAT^GUS,  L.       Hawthorn.    White  Thorn. 

C  cocclnea,  L.       Scarlet-fruited  Thorn. 

Frequent,  occasionally  common,  through  most  of  the  state ;  extending  "north  to 
the  international  boundary,  but  not  much  beyond  it,"  Be7I.  [Emerson  and  Winnipeg, 
Manitoba,  Dawson,  Macoun.] 

C.  tomentosa,  L.       Black  Thorn.     Pear  Thorn. 
Common,  or  frequent,  throughout  the  state. 

C.  tomentosa,  L.,  var.  pyritblia,  Gray.       Black  or  Pear  Thorn. 

Olmsted  county,  Winchell;  American  portage,  near  the  international  boundary, 
west  of  lake  Superior,  Macoun. 

C,  tomentosa,  L.,  var,  punctata,  Gray.        Black  or  Pear  Thorn. 

Martin  county,  Cratty;  Olmsted  county  and  lake  Mlnnetonka,  Winchell;  Minne- 
apolis, Upham;  Pembina,  Chickcring.  Perhaps  the  typical  species  is  less  common  than 
these  varieties. 


*BosA  BLANDA,  Alt.,  var.  PDBESCENS,  Crcpln.  Leaflets  more  or  less  pubescent  on 
the  under  side  ;  upper  part  of  the  stems,  as  well  as  the  branches  and  flowering  branch - 
lets,  unarmed  or  nearly  so.    Crepin*8  Monograph . 

tRosA  BLANDA,  Ait.,  var.  BETiGKBA,  Crepiu.  Leaflets  glabrous  or  pubescent  on  the 
under  side  ;  stem  not  ordinarily  more  than  a  foot  high,  entirely  covered  with  setaceous 
prickles.    Crepin^s  Monograph* 
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€•  subvillosa,  Schrader.    (C.  tomentosa,  L,var.  mollis,  Gray.)       Downy 

Thorn. 

Blue  Earth  county  (common,  beeoming  a  tree  twenty  feet  high),  Upham;  New  Ulm, 
Juni;  Emmet  county,  Iowa  (rare),  Cratty;  Flpestone  quarry,  Mrs,  Bennett,  [North  of 
lake  Superior,  Bell^  Afoooun.J 

€.  Crus-gralliy  L.        Ck>ck8par  Thorn. 

Winona,  Fillmore,  Mower,  Freeborn  and  Scott  counties,  and  the  Big  Woods, 
WincheU;  lake  Fepin,itf<M  Mannino;  Dodge  county.  Harrington;  Rice  oounty,  Sperry; 
Hennepin  county,  Simmons;  Fish-hook  lake,  Cass  county,  and  the  White  Earth 
reservation,  OanrUon.  ["  In  Manitoba  a  thorn  which  appears  to  bn  identical  with  this 
species  is  abundant."   BeU.J 

PIRUS  (Pyrua),  L.         Pbar.    Apple. 

P.  coronaria,  L.       American  Crab- Apple. 

Common  in  the  southeast  part  of  the  state ;  extending  west  to  the  Big  Woods,  and 
north  to  Ramsey  and  Hennepin  counties,  WineheU,  and  to  Crow  lake  in  southwestern 
Stearns  county,  Upham,   The  fruit,  though  bitterish,  is  frequently  used  for  sauce. 

P.  arbutifoliay  L.       Choke-berry. 

Frequent  from  Olmsted  county,  Harrirttfton,  and  Faribautt,  M  iss  Beane^  to  Minne- 
apolis, Roberta,  Anoka  county,  Juni,  and  the  St.  Croix  riyer.  Parry,      East. 

P.  arbutifolia,  L.,  var.  melanocarpa.  Hook.       Choke-berry. 

Fine  county  (common),  Upham;  north  of  lake  Superior,  extending  west  to  Sturgeon 
lake,  Dawson  route,  Macoun.       East. 

P.  Americana,  DC.       American  Mountain- Ash. 

Common  through  the  north  part  of  the  state :  extending  south  to  northern  Fine 
county,  and  to  Mllle  Lacs.  "A  common  tree  north  of  lake  Superior,  attaining  consid- 
erable size.  Profetior  WincheU  collected  specimens  where  the  trunk  was  at  least  12 
inches  in  diameter,  and  perfectly  sound.  Others,  though  unsound,  were  15  and  16 
inches.'*   Roberta. 

P.  sambucifolia,  Cham.  &  Schlecht.        Elder-leaved  Mountain  Ash. 

Common  northward;  extending  south  to  Itasca  lake.  Garrison,  and  T.  137,  R.  33, 
Wadena  county,  Uphmm;  and  rare  farther  south,  as  on  the  blufTs  ^f  the  Mississippi  at 
Winona,  WincheU. 

AMELANCHIER,  Medic.       June-berbt. 

A.  Canadensis,  Torr.  &  Gray.    (Including  the  var.  Botryapium,  Torr.  & 

Gray.)       Shad- bush.    Service-berry. 

Common  throughout  the  state.  (Usually  from  10  to  30  feet  high,  but  northeastward 
only  attaining  a  hight  of  lo  feet  and  diameter  of  2^%  inches ;  used  by  the  Indians  for 
snow-shoe  frames.    Clarkd 

A.  Canadensis,   Torr.  &  Gray,    var.    oblon^ifolia,    Torr.    &  Gray. 
Service- berry. 
Common,  or  frequent,  throughout  the  state. 

A.  Canadensis,  Torr,  &  Gray,  var.  oligocarpa,  Torr.  &  Gray.       Service- 
berry. 
Loon  portage,  Dawson  route  (near  the  international  boundary).  Macoun,      North* 

A.  alnifolia,  Nutt  (A.  Canadensis,  Terr.  &  Gray,  var.  akifolia,  Torr.  &  Gray.) 

Western  June-berry. 

Pembina,  Chichering;  White  Earth  reservation.  Garrison;  Hennepin  county, 
RoberU;  Faribault,  Miaa  Beane;  Lake  City,  Mra.  Ray,      Frequent. 
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SAXIFRAGACEiE.        Saxifrage  Family. 

BIBES,  L.        Currant.    Goosebehbt. 

R.  Cynosbatiy  L.        Prickly  Wild  Gooseberry. 

Common,  often  abundant,  throughout  the  state.  Much  used,  (as  also  the  follow- 
log  smooth  species,)  before  fully  ripening,  for  sauce. 

[Of  R.  setosum,  Lindl.,  Prof.  Gray  writes:  "  I  suspect  that  this  species  inhabits  the 
northwestern  shore  of  lake  Superior.  Botanists  visiting  that  district  shoald  look  for 
a  species  with  pure  white  flowers,  a  half  inch  or  less  in  length,  with  cylindrical  tube, 
and  stamens  decidedly  shorter  than  the  lobes.  ...  It  takes  its  name  from  the 
slender  scattered  prickles  on  the  branches ;  but  these  are  sometimes  wanting,  this 
being  an  inconstant  character  in  all  the  species.  The  young  berries  are  either  perfect- 
ly smooth  and  naked,  or  beset  with  a  few  bristly  prickles.  This  is  the  R.  oxyacan- 
thoides-of  Hooker's  Flora,  but  certainly  not  of  LinnsDus.  It  belongs  to  the  Saskatchewan 
region,  extending  into  Montana  and  Wyoming."    American  Naturalist,  vol.  x,  pp.  271-2. 

R.  oxyacanthoides,  L.  (R.  hirteilum,  Michx.)        Smooth  Wild  Gooseberry. 

•  Common  throughout  the  state,  excepting  perhaps  southward,  in  which  direction  it 
extends  at  least  to  Goodhue  county,  Sandberg,  Faribault,  Miss  Beane,  and  Fergus  Falls, 
Leonard. 

R,  rotuiidifoliiiin/Michx.        Smooth  Wild  Gooseberry. 

Notes  by  observers  using  Gray's  Manual  give  this  as  common  through  the  south  half 
of  the  state,  and  less  frequent  northward  to  the  St.  Louis  river,  Mrs.  HerriclCy  and  Grand 
Marais,  north  of  lake  Superior,  Roberts.  Further  investigation  is  needed,  however, 
to  decide  whether  K.  rotundifolium  occurs  in  Minnesota.  Just  as  this  is  being 
printed,!  learn  from  Mr.  Arthur  that  Prof .  Gray  decides  specimens  of  the  common 
smooth  wild  gooseberry  in  Iowa  (before  regarded  as  R.  rotundifolium)  to  be  R.  gracile, 
Michx.  "R.  rotundifolium  Michx.  is  a  species  of  the  Alleghany  Mountains,  ranging 
northward  and  eastward  into  New  York  and  the  western  borders  of  Massachusetts." 
iOray  in  American  Naturalist,  vol.  x.)  Probably  most,  or  perhaps  all,  of  the  supposed 
observations  of  this  species  in  Minnesota  belong  instead  to  the  next. 

R.  ffracile,  Michx.    (R.  Missouriense,  Nutt.)*        Missouri  Gooseberrj-. 
Lapham.      See  remarks  under  the  preceding  species. 

R.  laciistre,  Poir.        Swamp  Wild  Gooseberry. 

Lapliam.       North  of  lake  Superior,  Juni,  I?o/;e}'f.9.       North. 

R.  prostratuiii,  L'Her.        Fetid  Currant.    Skunk  Currant. 

Common  north  of  lake  Superior,  Juni,  Roberts  ;  St.lA)uis  river,  Mrs.  Hcrrich;  upper 
Mississippi  river.  Garrison,       North. 

R.  Iloriduiii,  L'Her.        Wild  Black  Currant. 

Common,  or  frequent,  throughout  the  state. 

R,  rubruni,  L.        Red  Currant. 

Frequent  through  the  north  half  of  the  state  ;  extending  south  to  southeastern 
PiLe  county  and  Benton  county,  Upham,  Fish-hook  lake,  Cass  county,  OarriFon,  and 
Fergus  Falls,  Lcnnard. 

R,  aureunij  Pursh.        Buffalo  Currant.     Missouri  Citrrant. 
Escaped  from  gardens :  Mankato,  Leiberg;  Minneapolis,  Kassubc. 


♦KiiiES  «R.\ciLK,  Michx.  Flowers  1  to  4  on  the  slender  peduncle,  white  or  whitish, 
narrow,  with  calyx-lobes  longer  than  the  tube  and  shorter  than  the  half- Inch  stameu.<( ; 
filaments  almost  capillary,  generally  connivent  or  closely  parallel,  and  soon  conspicu- 
ously longer  than  the  oblong-linear  calyx-lobes ;  flower  with  barely  a  slight  tinge  of 
green  ;  berry  smooth,  large,  purple,  prized  in  cultivation  under  the  name  of  Missouri 
Gooseberry.  It  ranges  from  Tennessee  and  Illinois  to  the  northern  borders  of  Texas, 
and  northwestward  into  the  Rocky  Mountains.     Oray  in  American  Naturalist,  yoI.  x. 
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PARXASSIA,  Tourn.        Grass  of  Pabsa88U8. 

P.  parvillora,  DC.        Grass  of  Parnassas. 
North  shore  of  lake  Superior.  Macoun. 

P.  palustris,  L.        Grass  of  Parnassas. 

North  shore  of  lake  Superior,  Junt;  Fort  Francis,  Rainy  river,  Macoun;  common  in 
the  Ked  riyer  valley,  along  the  Pembina  and  Fort  Garry  trails,  from  Tamarack  river 
northward  into  Manitoba,  Upham;  extending  southward  to  Steams  county,  Garrison, 
Mrs,  Blaisdell. 

P.  Caroliiiiana,  Michx.       Grass  of  Parnassas. 

Common  through  the  south  half  of  the  state,  and  north  to  the  upper  Mississippi 
river,  Oarrison,  and  Polk  county,  Upham;  also,  lake  of  the  Woods,  Burgess  (Afoooun), 
and  between  the  lake  of  the  Woods  and  Red  river,  "probably  about  the  northwestern 
limit  of  the  species,"  Darvson;  Pembina,  Havard. 


SAXIFRAGA,  L.       Saxifrage. 

S,  triciispidata,  Retz.       Saxifrafire. 

North  shore  of  lake  Superior,  doubtless  in  Minnesota ;  Isle  Royale,  Whitney. 

S.  Aizoon,  J  acq.        Saxifrage. 

North  shore  of  lake  Superior,  Maeoun,  Ellis;  Isle  Royale.  Whitney. 

S.  YirgrinieusiSy  Michx.        Early  Saxifrage. 

Lapham.       Hastings,  Dakota  county,  Afr8.  jRay.       Rare. 

S.  Pennsylvanica,  L.       Swamp  Saxifrage. 
Common,  or  frequent,  throughout  the  state. 

SULiLIVAXTI A,  Torr.  &  Gray.       Sullivantfa. 

S.  Ohionis,  Torr.  &  Gray.        Sullivantia. 

Kock  bluffs  of  the  Mississippi  river,  near  Dakota,  Winona  county,  WineheU,   Rare. 

HEUCHERA,  L.        Alum-root. 

H.  Americana,  L.       Common  Alum-root. 

St.  Louis  river,  Houghton;  Cass  lake,  Schoolcraft;  Stearns  county,  Campbell;  Still- 
water, Miss  Field;  Goodhue  county,  Sandherg;  lake  Pepin,  Miss  Manning;  Winona 
county,  Holzinger.       Infrequent. 

H.  lii.spida,  Pursh.        Alum-root. 

Common  through  the  south  half  of  the  state,  and  in  the  Red  river  valley  :  extending 
northeast  to  the  lake  of  the  Woods.  Dawson,  the  east  end  of  Rainy  lake,  Macoun^  and 
the  upper  Mississippi  river,  Garrison. 

MITELLA,  Tourn.        Miter-wort.    Bi8hop*s-Cap. 

M.  dipliylla,  L.        Two- leaved  Miter- wort. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  eitondlng  north  at  least 
to  Fergus  Falls,  Leonard,  Saint  Cloud,  CampheU,  and  the  north  shore  of  lake  Superior, 

Agamslz. 

M.  iiuda,  L.       Naked  Miter- wort. 

Common  through  the  north  half  of  the  state  ;  extending  south  at  least  to  Steams 
county,  Campbell,  and  Minneapolis,  Roberts. 
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TIABELLA,  L.       False  Miter- wort. 

T«  cordlfolia,  L.       False  Miter- wort. 

Lapham,      Lake  City,  Miss  Beane;  Blue  Earth  county,  Otdge,      Infrequent . 

CBOtYSOSPLEXlUM,  Tourn.       Golden  Saxifrage. 

€•  Americanum,  Schwein.       Grolden  Saxifiuf^. 

Lake  Superior  to  the  Mississippi,  HougTiton,  Steams  county,  Mrs.  Blai»dtlU  In- 
frequent.     North. 

CRASSULACEiE.        Orpine  Family. 

PENTHORXJM,  Gronov.        Ditch  Stoni-:rop. 

P.  sedoides,  L.       Ditch  Stone-crop. 

Common,  or  frequent,  through  the  south  part  of  the  state  ;  extending  north  to  the 
upper  MlssisBlppi  riyer,  OarriMon. 

SEDUM.  Tourn.       Stone-crop.    Orpine. 

S,  TeUphium^  L.        Garden  Orpine.    Live-fQr-ever. 

Occasionally  escaped  from  cultivation.  Minneapolis,  Upham. 

HAMAMELACEiE.        Witch-Hazel  Family. 

HAMAMELIS,  L.       Witch-Hazel. 

H.  Yirgrlniana,  L,       WitcL -Hazel. 

Laphanu  Southeastern  Winona  county,  between  Richmond  and  Dakota, 
Wlnehdl,      Rare.      Southeast. 

HALORAGE^.        Water-Milfoil  Family. 

MYRIOPHYIiliUM.  Vaill.        Water-Milpoii  . 

M.  spicatum,  L.       Water- Milfcil. 
Frequent,  or  common,  throughout  the  state. 

M.  TerticUlatum,  L.       Water-Milfcil. 

Lapham,      Blue  Earth  county,  Leiberg,    [In  Manitoba,  Macoun.]      Infrequent. 

M.  heterophylluniy  Michx.       Water-Milfoil. 
Lapham,      Common  south  westward,  Upham. 

[  Proserpinaca  palustris,  L.,  has  not  yet  been  observed,  but  it  probably  occurs  in 
this  state.] 

HIPPURIS,  L.       Mark'8-Tail- 

H.  viilg^aris,  L.       Mare^s-Tail. 

Frequent,  often  common,  through  the  north  half  of  the  state ;  extending  south  at 
least  to  Little  Falls  (plentiful),  Upham,  Steams  county  (abundant),  Mrs.  Blaisdtll,  and 
the  Minnesota  river  near  Traverse  des  Sioux,  Parry, 
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ONAGRACEJE.        Evening-Primrose  Family. 

CIKC-^A,  Tourn.        Enchanter's-Nightshadb. 

Ct  liUtetiana,  L.       Tall  Enchanter's-NiKhtshade. 
Common  throughout  the  state. 

€•  alpina,  L.       Low  Enchanter 's-Ni^htshade. 

Common  through  the  north  half  of  the  state  ;  extending  south  at  least  to  Anoka 
county,  Jxtnit  MinneapolLs.  HerrieK  and  Lake  City,  Mrs,  Ray. 

GAURA,  L.       Gaura. 

G«  biennis,  L.        Gaura. 

Lake  Pepin,  MUm  Manning.      Southeast. 

G.  coccinea,  Nutt.*       Gaura. 

Herman,  Grant  county,  Upham^  RoherU;  ridge  east  of  the  Red  river,  near  the  inter- 
national boundary  (infrequent),  Scott;  plains  of  the  Red  river,  Drummondt  DougloB. 

West. 

EPIL.OB1XJM,  L.       Willow-herb. 

E.  gpicatum,  Lam.  (E.  anfiruatifolium,  L.)       Great  Willow-herb.   Fire-weed. 

Common,  or  frequent,  through  the  forest  portion  of  the  state  ;  conspicuous  on  tracts 
of  burned  woodland.  A  canescent  variety,  besides  the  type,  occurs  at  the  lake  of  the 
Woods,  DaiDSon. 

E.  orig^anifolium,  IiaT.  (E.  alpinum,  L.,  var.  msgus,  Wahl.)       Willow- 
herb. 

Winona  county,  Holzinger;  Minneapolis.  Kaamibe;  Minneopa  Falls,  Blue  Earth 
county,  Leiberg.      Rare  southward,  but  probably  frequent  northward. 

E.  palustre,  L.,  var.  lineare.  Gray.       Linear-leaved  Epilobium. 

Common,  or  frequent,  through  the  north  half  of  the  state,  and  southwestward ; 
rare  southeastward. 

E.  molle,  Torr.        Downy  Willow-herb. 

Blue  Earth  county,  Leiberg;  Minneapolis,  Simmorw;  Anoka  county,  Juni.  In- 
frequent. 

E.  coloratum,  Muhl.        Willow-herb. 

Common  throughout  the  state,  especially  northward. 

CENOTHERA,  L.       Evening-Primrose. 

(E.  biennis,  L.        Common  Evening?- Primrose. 
Common  throughout  the  state. 

CE.  biennis,  L ,  var.  grandiftora,  Lmdl. 

At  the  northwest  side  of  Mille  Lacs,  Upham.  [The  var.  muricata,  Llndl.,  also  quite 
certainly  occurs  in  this  state.] 


*Gauba  coccinba,  Nutt.  Canescent,  puberulent  or  glabrate  ;  stems  suffructicose 
and  fastigiately  branched  from  the  base,  6 to  12  inches  high,  very  leafy,  ascending; 
leaves  lanceolate,  linear-oblong  or  linear,  repand-dentlculate  or  entire,  6  to  12  lines 
long,  closely  sessile ;  flowers  in  simple  splices  terminating  the  leafy  branches,  rose- 
color,  turning  to  scarlet;  bracts  linear,  rather  persistent,  longer  than  the  ovaries; 
cal>x-segments  linear-oblong,  shorter  than  the  narrow  infundibullform  tube,  as  long  as 
the  roundish,  unguiculate  petals ;  fruit  elliptical,  sessile,  short,  terete,  4-sid«d  above. 
Porter  and  CouUer*8  Flora  of  Colorado. 
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CE.  rhoiubipetala,  Nutt.        Eveningr-Primrose. 

Frequent  through  the  south  part  of  the  state ;  extending  north  to  Minneapolis, 
Roberts,  Anoka  county,  Jtinf,  and  Stearns  county,  Garrison ;  but  not  found  in  the  Rod 
river  valley,  Upham. 

CE.  fruticosa,  L.         Sundrop?. 

Upper  Mississippi  river,  Oarrfgon.       Rare.       South. 

CE.  puuiila,  L.  Clncluding  (E   chrysantba,  Micbx.)        Small  EveniDsr- Prim- 
rose. 
Throughout  tlie  state,  but  Infrequent.       Lake  of  the  Woods  Dawson,  Burgess;  up- 
per Mississippi  river,  Garrison;  Goodhue  county,  Sandberg;  Lake  city,  Mrs.  Ray; 
Hesper,  Iowa,  Mrs.  Carter;  Pipestone  county,  Mrs.  Bennett, 

CE.  serrulata,  Nutt        Evening-Primrose. 

Common  in  all  the  prairie  portion  of  the  state  ;  abundant  In  the  Red  river  valley; 
extending  northeast  to  the  upper  Mississippi,  Hotiifhton. 

<E.  albicaiilis,  Natt.*       White,  shrubby  Evening- Primrose. 

Brown's  Valley  (petals  white,  1  inch  long),  Upham;  near  Muskoda, Clay  county, 
Lciherg-^  Pembina,  Havard.       West. 

liUDWIGIA,  L.       False  Loosestrife. 

L.  polyoariia.  Short  &  Peter.        False  Loosestrife. 

Lake  Pepin,  Miss  Manning;  White  Bear  lake,  Ramsey  county,  Simmons.  Rare. 
Southeast. 

L.  palustris,  Ell,        Water  Purslane. 

St.  Croix  river.  Parry;  Blue  Earth  county,  Lciherg.  [Saskatchewan  river,  Richard- 
son.]      Infrequeot. 


LYTHRACEiE.        Loosestrife  Family. 


DIDIPLIS,  Raf.        Didiplis. 

D.  linearis,  Raf.  (Ammannia  Nuttallii,  Gray.)        Didiplis. 
Minnesota,  T,  J.  Hale,  \n  Gray's  Manual.       Southeast. 

LYTHRUM,  L.        Loosestrife. 

L.  alatiini,  Pursh.        Loosestrife. 

Common,  or  frequent,  through  the  southern  third  of  the  state  ;  extending  north  to 
Stearns  county,  Mrs  BlaisdiAl,  and  the  upper  Mississippi  river,  Garrison. 

INesa'a  verticlUata,   HHlv  ,  which  occurs  on  the  upper  St.  Croix  river  In  Wiscon- 
sin, should  be  looked  for  in  the  adjoining  part  of  Minnesota.] 


*CENOTHEicA  XLiucAULis,  Nutt.  Perennial,  puberulent  or  hirsute  ;  stems  usually 
1  to  3  feet  high,  erect  or  ascending,  with  a  white,  membranous,  shining  bark;  leaves 
very  variable,  linear  or  lanceolate,  attenuate  at  the  base,  entire  or  more  or  less  dentate ; 
petals  round -ovate,  more  or  less  unguiculate,  entire,  exceeding  the  stamens  and  equal- 
ing the  pistil,  often  nearly  white  ;  capsule  thickened  at  base, sessile,  linear,  divaricate, 
often  tiexuous  or  deflexed  ;  seeds  rather  small,  linear-lanceolate,  smooth.  Porter  and 
CoHlter*s  Flora  of  Colorado. 
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CACTACEiE.         Cactus  Family. 

OPUNTIA,  Tourn.       Prickly  Pear.    Indian  Fig.    **Caotu8." 

O.  Raiinesquiiy  Engelm.       Piickly  Pear. 

On  rocks  :  at  Taylor's  Falls,  Miss  Field,  Miss  Cathcart;  in  section  17.  Haven,  Sher- 
burne county,  I7p/iam;  Redstone,  near  New  Ulm,  Juni.  Rare.  Soutli.  (The 
**prickly  pear"  which  Keating  and  Sir  John  Richardson  mention  as  abundant  on  the 
Islands  of  the  lake  of  the  Woods  is  probably  Echinocystls  lobata.    Maeoun.) 

O.  AlissoiiriensiSy  DC.        Prickly  Pear. 

Section  17,  Oniro,  Yellow  Medicine  county,  Upham;  Pipestone  county  (plentiful  at 
the  pipestone  quarry),  Mrs.  Bennett,  determined  by  Dr.  Engelmann.      Rare.      South. 

O.  fragrilis,  Haw.*        Prickly  Pear. 

Plentiful  at  the  pipestone  quarry,  Pipestone  county  ("joints  small,  terete,  with  a  ter- 
minal habit  of  growth,  making  them  somewliat  like  a  string  of  bead4")i  ^rs.  Bennett, 
determined  \)y  Dr.  Engelmann;  Redwood  Falls,  Jlffes  Busier.  Rare.  Southwest. 
(The  range  of  this  species  is  principally  westward,  on  the  upper  Missouri  and  Yeliow- 
•tone  and  thence  south  ;  but  it  occurs  very  rarely  and  locally  farther  east,  being  re- 
ported bjSwezey,  at  Baraboo,  Wisconsin  ) 

CUCURBITACE^.         Gourd  Family. 

SICYOS,  L.       One-Skeded  Star-Cucumber. 

S.  angrulatus^  L.       One-seeded  Star-Cucumber. 

Frequent  through  the  south  part  of  the  state  ;  extending  north  to  St.  Groix  Falls, 
MUs  Field,  and  Stearns  county,  Oarrison. 

ECHIXOCYSTIS.  Torr.  &  Gray.       Wild  Balbam-apple. 

E.  lobata,  Torr.  &  Gray.        Wild  Balsam-apple. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  in  the  Red  river 
▼alley;  extending  northeast  to  Mllle  Lacs.  Upham,  the  upper  Mississippi  river, 
Oarrison,  the  lake  of  the  Woods,  Dawson,  and  Fort  Francis,  Rainy  river,  Maconn. 

UMBEJ.LIFER;E.        Parsley  Family. 

H  YDROCOTYLE,  Tourn.        Water  Pennywort. 

H.  Americana,  L.        Water  Pennywort. 
LapMm.       Falls  of  the  St.  Croix,  Parry.       East. 

H.  unibellata,  L.       Water  Pennywort. 

North  shore  of  lake  Superior,  Jnni.  Rare.  Eist.  [This  species  also  occurs  in 
Michigan.] 


*Opuntia  fraoilis,  Haw.  The  Joints  are  small,  ovate,  compressed  or  turned,  or 
even  terete  ;  4  larger  spines  on  the  upper  fully  developed  pulvllii  cruciate,  the  upp3r 
one  suberect,  stouter  and  longer  than  the  others,  mostly  yellowish-brown ;  on  the 
lower  margin  4-6  small  white  radiating  spines  ;  bristles  few.  Fruit  apparently  some- 
what fleshy,  getting;  dry  much  later  with  20  to  28  pulviili,  almost  naked,  only  the  upper 
ones  with  a  few  short  spinjs ;  seeds  few,  large,  regular.  Engelmann  ami  Bigelow^  in 
Pacific  Railroad  Rejtori. 
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SANICULA,  Touni.       Saniclb.     Black  Snakbroot. 

S.  Canadensis,  L.         Sanicle.    Black  Snakeroot 

Common,  or  frequent,  through  the  south  part  of  the  state  ;  extending  north  at  least 
to  Pine  and  Sherburne  counties  (common,)  Upham,  and  Steams  county,  Camphell. 

S.  Marylandica,  L.       Sanicle.    Black  Snakeroot. 
Common,  or  frequent,  throughout  the  state. 

E  R YNGIXJM ,  Toum.        Eryngro. 

£.  yuccsefolium,  Michz.       Rattlesnake- Master.    Button  Snakeroot. 

Common  southeastward ;  extending  north  to  Kive  and  Nicollet  counties,  and  west 
to  Martin  county  and  the  southeast  part  of  Brown  county,  Upham. 

D  AXJCUS,  Toum.        Carrot. 

D,  Caroia,  L.        Common  Carrot. 

Occasionally  spontaneous  :   Nicollet  county,  AUon;  Lake  Oity,  Miss  Manning . 

CARXJM,  L.       Caraway. 

C.  Carui,  L.*        Common  Caraway, 

"Self-seeding'*  northeastward,  Clark;  not  infrequently  adventive,  Todd,  Isanti  and 
Steele  counties,  Upham, 

POIiYT^NIA,  DC.  POLYT^NIA, 

P.  Nuttallii,  DC,        PolytsBnia. 
Lapham.       Kare.       South. 

HERACLEUM,  L.       Cow-Paksnip. 

H.  lauatum,  Michz.        Cow-Paranip. 

Freiiuent  throughout  the  state;  abundant  north  of  lake  Superior. 

PEUCED ANUM ,  L.       Pbucedanum.    Hog's-Fbnnbl. 

P.  nudicaule,  Nutt.f        Peucedanam.    Hof?*8-Fennel. 

Hock  county,  Leiherg;  extending  northeast  to  Saint  Cloud,  Steams  county  ( bluff  of 
Mississippi  river,  near  the  Normal  School)  Mrs.  BlaiadeU,  determined  by  Prof.  A  sa  Oray, 
**  Abundant  on  grayelly  drift  knolls  in  southwestern  Minnesota  and  northwestern  Iowa; 
remarkable  for  being  the  earliest  flowering  plant  of  that  region,  blooming  almost  as 
soon  as  the  snow  has  disappeared."   Leiherg.      Southwest. 


*Carum  Carui,  L.  Finely  pinnately  compound  leaves ;  stem-leaves  with  slender  bu) 
short  thread-shaped  divisions ;  white  flowers;  eblong,  highly  aromatic  fruit.  Chray's 
FUld,  Foreai,  and  Garden  Botany. 

tPBucBDANUH  NUDicAULB,  Nutt.  Caulesccut  or  somotimes  scarcely  so,  minutely 
pruinose- pubescent,  3  to  16  inches  high  ;  leafy  only  at  base  ;  leaves  bipinnate  or  ter- 
nate-biptuuate,  the  segments  indsely  lobed  with  usually  rather  broad  and  subacute 
divisions ;  umbel  somewhat  capitate  in  flower,  with  8  to  12  rays  ;  Involure  none  ,*  in  o- 
lucels  unilateral,  of  6  to  10  membranously  margined,  more  or  less  united  bracts  ;  petals 
white,  with  attenuated  apex  and  quasi-obcordate  ;  calyx-teeth  short ;  fruit  pubesoent, 
broadly  oval,  3  to  4  lines  long  and  31inesbroad,thethicklsh  wing  more  than  half  as 
wide  as  the  seed  ;  vittse  3  in  the  intervals,  6  upon  the  commissure,  conspicuous  ;  seed 

flattened As  observed  by  Dr,  Gray,  the  plant  does*not  accord  with  Nuttaii'i 

description,  nor  in  all  respects  with  the  characters  of  the  genus ;  the  lateral  wings, 
however,  are  contiguous  until  the  full  maturity  of  the  seed.  WaJt»on*B  Rep,  in  King't 
ExpU  of  the  Fortieth  ParcUlel. 
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PA8TINACA,  Toum.       Parsnip. 
P.  sativat  L.    {Peueedanum  sativum,  Benth.  &  Hook.)        Common  Parsnip, 
Oocasionally  adventlYe  throughout  the  state.   [Common  In  Manitoba,  Maeoun.] 

ARCHEMORA,  DC.        Cowbake. 

A.  rigrida,  DC.       Cowbane.    Water  Dropwort. 

Upper  Mississippi  riyer,  Oairison;  Wabasha,  (Hhscn;  Hesper,  Iowa,  Mrs.  Carter, 
(The  Tar .  ambigua,  Torr.  &  Gray,  probably  also  occurs  in  Minnesota.  Arthur.)  Infre- 
quent.     South. 

CYMOPTERUSi  Raf.        Cymopterus. 

C  •  glomeratus ,  Raf.*       Cymopterus. 

"  Bend  of  Red  river"  [at  Breckenridge],  Lapham  (according  to  his  ticket  of  speci- 
mens In  the  herbarium  of  Harvard  college,  Watson).      West. 

ARCH  ANGELICA,  Hoffm.        Abchamgbuca. 

A.  hirsuta,  Torr.  &  Gray.       Archanf^elica. 

Anoka  county,  Juni;  lake  Pepin,  JIf  iM  Manning.      Rare.      South. 

A.  atropiirpurea,  Hoffm.       Great  Angelica. 

Common,  or  frequent,  through  the  noith  half  of  the  state,  excepting  perhaps  far 
northwestward ;  found  in  Clay  county  in  the  Bed  river  valley,  Oedge;  extending  south 
to  lake  Pepin,  Jfi88  3f annin(7.  Cannon  River  Falls,  Blake,  Sandberg,  and  New  Ulm, 
Juni. 

SELINUM,  L.       Hbmlock-Parsley. 

S.  Canadense,  Michx.    (Conioselinum  Canadense,  Torr.  &  Gray.)        Hem- 
lock-Parsley. 
Upper  Mississippi  river,  Qnrriaon.      Rare. 

JETHUSA,  L.       Fool's  Parsley. 

jE.  Cynapium,  L.        FooVa  ParsUy. 

Near  Lake  City,  Miss  Manning;  Nicollet  county,  Aiton.      Rare.      South. 

*Cymofteru8,  Raf.  Calyx-teeth  rather  prominent  and  setaceous  or  lanceolate, 
minute  or  obsolete.  Petals  ovate,  oblong  or  oblanceolate,  inflexed,  quasi-emarginate. 
Disk  flattened  around  the  styles,  undulate-margined.  Fruit  ovate  or  elliptical,  obtuse 
or  retuse,  subterete  or  slightly  compressed  dorsally  ;  carpels  semi -terete;  ribs  thick  and 
elevated,  all  or  only  the  lateral  ones  or  those  opposite  to  the  calyx-teeth  expanded 
into  wings ;  vitUe  numerous,  narrow.  Carpophore  2-parted,  free  or  attached  to  the 
carpels.  Seeds  much  compressed  dorsally  and  more  or  less  concave  on  the  face.— 
Perennial  and  subcsespitose,  with  a  thickened  caudex ;  leaves  pinnately  decompound, 
with  narrow,. small  or  incl^ely  pinnatlfld  segments;  umbels  compound,  usually  few- 
rayed  ;  involucral  bracts  i  to  2  or  none;  of  the  involucels  several,  very  narrow  or  broad 
and  membranous ;  flowers  white  or  yellow.    Benth.  A  Hook. 

Oymoftebus  glomeratus,  Raf.  Root  thick  and  fusiform ;  plant  3  to  8  inches 
high  ;  caudex  about  l  inch  high,  sometimes  divided,  bearing  the  leaves  and  peduncles 
at  the  summit;  leaves  on  long  petioles  temately  divided  and  bipinnattfld,  segments 
oblong-linear;  rays  of  the  umbel  4  to  6,  very  short;  peduncles  much  shorter  than  leaves, 
6  toi2  lines  long  ;  flowers  white,  those  of  the  center  abortive,  pedicellate  ;  leaflets  of 
the  palmately  5.  to  7-  parted  involucel  coherent  at  base  and  partly  adnate  to  the  rays  of 
the  ombellets ;  calyx-teeth  subulate  ;  fruit  elliptical,  4  lines  long,  wings  thickened  and 
somewhat  spongy,  more  or  less  obsolete;  vlttse  in  each  interval  .3  or  4,  in  the  commissure 
about  8.    Porter  and  Coulter*s  Flora  of  Colorado. 
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THASPIUM,  Nutt.       Meadow- Paksnip. 

T,  barbinocle,Nutt.       Meadow- Parsnip. 

Blue  Earth  river.  Parry;  Minneapolis.  Roberts,  Upham;  extending  north  to  the 
upper  Mississippi  riyer,  Oarrison.       8outh. 

T.  aur^uin,  Nutt.        Meadow-Parsnip. 

Common  through  the  south  half  of  the  state  ;  extending  north  to  the  upper  Mts- 
stssippi  river,  Garrigon,  and  Sand  Uill  river,  Upliam;  Pembina,  Chichering,  Havard. 

T.  aureum,  Nutt.,  var.  apteruiu.  Gray.        Meadow- Parsnip. 

Minnesota  river,  Parry;  abundant  in  Martin  county,  and  in  Emmet  county,  Iowa, 
Cratty.     Perhaps  the  more  common  form  of  the  species.       South. 

T.  trifoliatuniy  Gray.        Meadow- Parsnip. 

Common  through  the  south  half  of  the  state  and  northwestward  ;  extending  north- 
east to  the  upper  Mississippi  river.  Garrison. 

T.  trifoliatuni ,  Gray,  var.  apterum,  Gray.        Meadow- Parsnip. 

Common  throughout  the  Red  river  valley  (the  prevailing  representative  of  this 
genus  north  of  Sand  Hill  river),  Upliam;  and  common  in  Emmet  county,  Iowa,  Cratty. 
Probably  the  most  frequent  form  of  the  species  in  this  state.  (The  var.  atropurpureum. 
Gray,  doubtless  also  occurs  here,  but  must  be  rare.) 

PIMPINELLA,  L.        Bdrnet  Saxifrage.    Golden  Alexanders. 

P.  inte|i;erriiua,Benth.  &  Hook.    (Ziziaintegerrima,  DC.)      Golden  Alex- 
anders. 

Wloona  county,  Holzingtr;  lake  Pepin,  Miss  Manning;  Faribault,  Miss  Beane; 
Martin  county  ( plentiful).  Cratty;  Red  river  valley  near  Moorhead,  Ltihtrg,      LocaU 

CICUTA,  L.        Water-Hemlock. 

C.  maculata,  L.        Spotted  Cowbane.    Musquash  Root.     Beaver- Poison. 

Common,  or  frequent,  throughout  the  state  ;  abundant  in  the  Red  river  valley.  The 
roots  of  this  and  the  following  species  are  deadly  poison. 

C.  virosa,L.*       Water- Hemlock.        Musquash- Poison. 

Pembina,  Ked  river  valley  ("this  species  exhibits  forms  running  toward  G. 
niaculata,")  Chickering;  frequent  from  the  Red  river  westward,  on  wet  spots  on  the 
prairie,  Macoun.  Northwest. 

€•  bulbifera,  L.       Bulb-bearing  Water- Hemlock. 

Throughout  the  state  ;  common  northward.  Infrequent  southward . 


*CicoTA  VI ROSA,  li.  Root-flbres  slender.  Rootstock  short,  hollow,  with  trans- 
verse partitions,  Radical  leaves  binlnnate;  ultimate  leaflets  or  segments  strapshaped- 
elliptical,  entire  or  cleft,  coarsely  and  unequally  serrate.  Stem  erect,  branched,  hoU 
low,  1  to  4  feet  high.  Lower  leaves  very  large,  triangular  or  lanceolate  in  outline,  on 
thick,  hollow  petioles,  with  the  plnnas  again  pinnate  ;  the  secondarv  pinnae  undivided 
or  2-  or  3-cleft  or  partite  or  plnnatlfld,  1  to  3  inches  long,  varying  in  breadth  from  %  to 
%  inch  ;  stem-leaves  much  smaller  and  less  compound.  Umbels  flat-topped,  lax, 
stalked,  terminal  or  (from  the  growth  of  an  axillary  branch)  opposite  the  leaves;  rayi 
of  the  umbels  i  to  2  inches  long  ;  pedicels  U  to  %  inch  long.  Involucre  none  ;  invola- 
eel  of  numerous  linear  tapering  leaves,  shorter  than  the  flowers.  Flowers  %  loch 
across,  white.  Calyx-teeth  ovate,  much  shorter  than  the  petals,  persistent.  Petals 
roundish-obovate,  spreading,  slightly  notched,  with  a  small  Inflexed  lobe.  Cremocarp 
with  the  breadth  greater  than  the  length,  which  is  one-tenth  Inch,  reddish-brown,  with 
the  vittoe  apparent  when  dry;  ridges  broad,  little  elevated;  styles  long,  reflexed. 
Sowerby*8  English  Botany,  vol.  iv. 
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SIUM,  L.        Water- Parsnip.. 

S.  cicutBefo1iuni,Gmelin.    (S.  lineare,  Michx.)       Water-Parsnip. 
Common,  or  frequent,  througboat  the  state. 

BERULA,  Koch.        Water-Parsnip. 

B.  angrustifolia,  Koch.    (Slum  angfustifolium,  L.)        Water-Parsnip. 
Cold  springs.  Manlcato  and  Kasota,  Leiherg,      Infrequent.      South. 

CRYPTOT^NIA,  DC.       Honewort, 

C.  Canadensis,  DC.       Honewort. 

Common  through  the  south  part  of  the  state,  extending  north  to  the  upper  Missis- 
sippi river ;  Fond  du  Lac,  at  west  end  of  lake  Superior.  Mrs,  Hcrrick. 

OSMORRHIZA,  Raf.         Sweet  Cicely. 

O,  longristylis,  DC.       Smoother  Sweet  Cicely. 
Common  throughout  the  state. 

O.  brevistylis,  DC.        Hairy  Sweet  Cicely. 
Frequent  throughout  the  state. 

CONIUM,  L.       Poison  Hemlock. 

C.  maculatum,  L.        Poison  Hemlock, 

Red  riyer  Tailey  near  Saint  Vincent,  Scott.       Infrequent. 


ARALIACEiE.        Ginseng  Family. 

m 

ARALIA,  Toum.       Ginseng.    Wild  Sarsaparilla. 

A.  racenipsa,  L.       Spikenard. 

Frequent  throughout  most  of  the  state ;  common  in  Todd,  Stearns  and  Brown 
counties  :  rare  far  northward . 

A.  hispida,  Vent.        Bristly  Sarsaparilla.     Wild  Eider. 

Common  along  the  north  shore  of  lake  Superior,  Robertt,  Juni;  extending  south  to 
the  Falls  of  the  St.  Groix,  Parry,  and  to  Dalcota  county  (frequent),  Lfpham,     Northeast. 

A.  nudicauliH,  L.       Wild  Sarsaparilla. 
Common  throughout  the  state. 

A.  quinquefolia,  Decaisne  &  Planch.       Ginseng. 

Throughout  the  state,  excepting  perhaps  northwestward;  local,  warning  in  some 
district!*,  rare  far  northward ;  frequent,  occasionally  abundant,  in  the  region  of  the 
upper  MtssiHsippl,  and  in  Mille  Lacs,  Pine,  Anoka,  Hennepin  and  Brown  counties. 
Large  quantities  of  the  aromatic,  medicinal  root  of  this  plant,  mostly  dug  by  the  Chip- 
pewa Indians,  are  bought  every  year  in  the  north  part  of  the  state,  the  price  being 
about  a  dollar  per  pound.  It  is  mostly  exported  to  China  ;  and  the  annual  exportation 
of  this  article  from  the  United  States,  mainly  from  Pennsylvania,  West  Virginia,  Ohio, 
Michigan,  Wisconsin  and  Minnesota,  amounts  to  about  8700,000.  U.  S.  Agricultural 
Report  for  1877,  p.  545. 

A.  trifolia,  Decaisne  &  Planch.        Dwarf  Ginseng?.    Ground-nut. 

East  part  of  the  state,  extending  north  to  Pine  county,  Clnr^c;  lake  Pepin,  Miss 
Manning;  Nicollet  county,  Leiherg, 
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CORNACEiG.        Dogwood  Family. 

CORNUS,  Tourn.       Cornel.    Dogwood. 

C.  Canadensis,  L.       Dwarf  Cornel,    Bunch-berry. 

Abundant  through  the  north  part  of  the  state ;  extending  south  to  Fennu  Falls. 
Leonard,  Wadena  county,  Uphamt  Minneapolis,  WincheU^  RoberUt  and  Saint  Panl 
(rare),  MUa  Cathcart;  rare  and  local  farther  southeast,  as  In  Wabasha  county,  Holzfu- 
(/er,  Miss  Manning. 

C.  clrcinata,  L'Her.        Round-leaved  Dogwood. 
Frequent,  occasionally  common,  throughout  the  state. 

Vm  sericea,  L.        Silky  Cornel.    Einnikinnick. 

Frequent  throughout  the  state,  excepting  farnorthward.  The  inner  bark  of  this 
and  the  next  following  species,  the  leaves  of  the  bearberry  (Arctostaphylos  Uva-ursi), 
and  leaves  of  sumach,  gathered  when  they  turn  red,  are  each  used  by  the  Indians, 
under  the  name  Kinnikinnick,  t4>  mix  with  their  tobacco  for  smoking,  farry  states 
that  the  bark  of  this  species,  wherever  it  is  found,  is  preferred  for  this  purpose  ;  and 
that  the  bark  of  the  uext  is  commonly  substituted  for  tt  by  the  Indians  about  lake 
Superior. 

C.  stolonifera,  Michx.        Red-osier  Dogwood.    Einnikinnick. 

Abundant  through  the  north  half  of  the  state,  and  common  southward  to  Winona 
and  Mower  counties,  WinchelL  and  Blue  Earth  county,  Upham;  but  scarcely  reaching 
into  Iowa  (in  Emmet  county,  rare,  Cratty).  The  name  of  the  Redwood  river,  which  is 
a  translation  of  its  original  Indian  name,  is  said  by  Prof.  A.  W.  Williamson  to  be  prob- 
ably derived  from  this  or  the  preceding  species  of  Einnikinnick. 

C.  asperifolia,  Michx.       Roufzrh- leaved  Dogwood. 

Blue  Earth  river.  Parry,  I«ei2>er(7;  Gannon  River  F&Ws,  Blake,  Sandberg-^  Hesper, 
Iowa  (common),  Afra.  Carter,      South, 

C.  paniculata,  L'Her.        Panicled  Cornel. 

Oommon  through  the  south  half  of  the  state,  and  in  the  Red  river  valley ;  the  most 
plentiful  species  of  cornel  in  the  Big  Woods;  extending  north  to  Todd  and  Wadena 
counties  (common),  Vpham,\iMt  not  reported  in  the  region  of  the  upper  Mississippi 
river  and  northeastward. 

C.  alteruifolia,  L.        Alternate-leaved  Cornel. 

Frequent,  occasionally  common,  throughout  the  state,  excepting  far  northward, 
where  it  is  rare  (at  Poplar  river,  north  of  lake  Superior,  Juni). 

CAPRIFOLIACEiE.*        Honeysuckle  Family. 

lilNN^  A,  Gronov.        LiNNiSA.    Twin-flower. 

JL.  borealis,  Gronov.        Linnsea.    Twin-flower. 

Abundant  north  of  lake  Superior  and  thence  to  the  sources  of  the  Mississippi  and 
northward  ;  8t.  Louis  river  (usually  havint;  Ave  perfect  stamens).  Mrs.  Herrick;  extend- 
ing southwest  to  Wadena  and  Todd  counties,  Upham,  and  south  to  Minneapolis  (at 
lake  Calhoun),  Roberts.    In  the  northeast  part  of  the  state,  "this  pretty  little  plant,  the 


♦Advance  sheets  of  anew  part  of  Professor  Gray's  Synoptical  Flora  of  North 
America  (Vol .  I,  Part  II;  CaprlfolIaceoB  to  Composit<T,  inclusive),  kindly  sent  by  him 
while  this  catalogue  was  in  process  of  being  printed,  have  supplied  very  important  cor- 
rections, especially  in  synonymy,  as  well  as  numerous  additions,  and  valuable  aid  in 
the  statements  of  geographic  range. 
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Dwarf  Cornel  and  the  Clintonla  are  the  most  common  small  flowering  plants  fonnd  In 
the  moBs-carpeted  forest."   Roberta. 

SYMPHORICABPOS,  Dill.       Snowbbrrt. 

S,  occidentalis,  Hook.       Wolf  berry. 

Common,  often  abundant,  through  the  sooth  half  of  the  state;  and  northwesterly 
from  Wadena  county  to  the  Red  river  valley,  Upham,  and  the  lake  of  the  Woods,  Daw 
8(m;  infrequent  northeastward.  [North  of  lake  Superior,  Agattiz.'] 

S.  racemosus,  Michx.       Snowberry. 

Lake  Pepin,  Afiss  Manning^  sources  of  the  Mississippi,  Houghlont  Oarrison;  Red 
river  valley,  Scott,      North. 

S«  racemosus,  Michx.,  var.  pauciflorus,  Robbins.       Snowberry. 

Lake  Pepin,  Miaa  Mannino;  Minneapolis,  WIneheU;  Stillwater,  Mi8$  Field;  Red- 
wood Falls,  Pemherton;  Isanti,  Crow  Wing  and  Wadena  counties,  Upham,      North. 

S.  vulg^aris,  Micbx.        Indian  Currant.    Coral-berry. 

Lake  Pepin,  3fis8  Mannino;  Blue  Earth  county,  Letbergi  Hennepin  county.  Her- 
rich;  upper  Mississippi  river,  Qarriaon,      Rare.      South. 

liONICERAyL.      '    HONBTBUCKLB.      WOODBINB. 

[L.  grata,  Ait.,  has  been  several  times  reported  in  this  state  ;  but  Gray's  Synoptical 
Flora  of  N.  A.  shows  that  these  references  doubtless  belong  to  some  other  species.] 

L.  Sullivantii ,  Gray.    (L.  flava,  in  part,  Gray's  Manual.)      Yellow  Honey- 
suckle. 

Winona  county,  Holzinoer;  Lake  City,  Miss  Manning;  Cannon  River  Falls,  Blake, 
Sandberg;  Hennepin  county,  WincheU;  Fergus  Falls,  Leonard, 

Li.  grlauca,  Hill.  (L.  parviflora,  Lam.,  and  var.  Doagla:iii,  Gray,  in  Manual.) 

Yellow  Honeysuckle.    Crimson  Honeysackle. 

CommoD,  or  frequent,  throughout  the  state.  This  species  with  "crimson  or  deep  dull 
purple"  flowers  has  been  noted  by  many  observers  in  all  parts  of  the  state  as  a  distinct 
variety,  but  Gray's  SynopticcU  Flora  of  N.A.  does  not  separate  it  from  the  type  with 
greenish  yellow  flowers. 

li.  hirsuta,  Eaton.       Hairy  Honeysuckle. 

Lake  Superior  to  the  source  of  the  Mississippi,  HotigTUon;  common  north  of  lake 
Superior,  Juni ;  Carlton  county,  Roberta ;  Pembina,  Chichering,  Havard.      North. 

L.  involucrata,  Banks.       Involucrate  Honeysuckle. 

Isle  Royale,  lake  Superior ;  doubtless  also  in  northern  Minnesota. 

li.  ciliata,  Muhl.        Fly-Honeysuckle. 

North  of  lake  Superior,  Juni;  Hennepin  county,  WincheU;  frequent  at  Hesper,  Iowa, 
Mra.  Carter. 

li.  caerulea,  L.        Mountain  Fly  Honeysuckle. 

North  shore  of  lake  Superior  (swamp  near  Port  Arthur),  Ma^oun;  doubtless  in  north- 
eastern Minnesota. 

L.  oblongifolia,  Hook.        Swamp  Fly- Honeysuckle. 
Kanabec  county,  Upham.      North. 

DIERYILL  A,  Tourn.        Bush-Honeysucklb. 

I>.  trilida,  McBoch.        Bush-Honeysuckle. 

Througloat  the  state;  common,  often  abundant,  northward,  and  (requentlsouth- 
ward. 

6F 
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TRIOSTEUM,  L.       Fever- wort.    Horee-Gentian. 

T.  perfoliatum,  L.       Fever-wort.    Horse-Gentian. 

Frequent  through  the  south  part  of  the  state:  eztendiag  north  to  Steams  and  Todd 
counties,  Upham. 

ADOXA,  L.       MoscHATSL. 

A*  Moschatellina,  L.*       Moschatel.    Hollow-root.    Mask  Crowfoot. 

Beside  Boiling  Stone  creek,  three  miles  west  of  Minnesota  City,  Winona  county, 
Holzinger;  Yasa,  Goodhue  county,  Sandherg .  Bare.  (Also  found  at  Decorah,  lowaf 
and  on  the  Bocky  mountains  in  Colorado ;  common  far  north  In  British  America.) 

SAMBUCTJS,  Toum.       Elder. 

S.  Canadensis,  L.       Common  Elder.    Sweet  Elder. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  rare  northwesterly 
to  Otter  Tall  and  Becker  counties. 

S.  racemosa,  L.    (S.  pabens,  Michx.)       Red-berried  Elder. 
Common,  or  frequent,  throughout  the  state. 

4 

VIBURNUM,  L.       Arrow- WOOD.    Laurbstinus. 

T.  Lentagro,  L.        Sweet  Viburnum.    Sbeep-berry.    Black  Haw. 

Common  through  the  south  half  of  the  state ;  extending  north  at  least  to  Cass 
coanty  (Fish-hook  lake)  and  the  White  Earth  reservation,  Oarriton^  and  to  Pembina, 
Chiekering,  Scott,  Havard, 

Y.  cassinoides,  L.    (V.  nudum,  L.,  var.  cassinoides,  Torr.  &  Gray.) 
Withe- rod. 
Upper  Mississippi  river  and  White  Earth  reservation,  Garrison. 

Y.  dentatum,  L.       Arrow- wood. 

White  Earth  reservation,  OarrUon;  Fergus  Falls,  X««anard,'  Minnesota  river,  Parry; 
Pipestone  county,  Mrs,  Bennett;  New  Ulm  (commonX  Juni;  Minneapolis,  OriswoUL, 
Kassuhe;  lake  Pepin,  Miss  Manning, 

Y.  pubescens,  Pursh.       Downy  Arrow- wood. 
Common,  or  frequent,  throughout  the  state. 

Y«  acerifolium,  L.       Maple-leaved  Arrow- wood.    Dockmackie. 

White  Earth  reservation,  Garrison;  I^ake  City,  Mrs,  Ray.  Infrequent.  South- 
east. 

[V.  pauclflorum,  Pylale,  will  doubtless  be  found  in  northern  Minnesota ;  and  per- 
haps also  V,  lantanoldeB,  Michx.] 

Y.  Opulus,  L.        Cranberry-tree.    Bush  or  High  Cranberry. 

Common  through  the  north  half  of  the  state  and  In  the  Big  Woods ;  frequent  thence 
southeastward ;  absent  far  southwest    Fruit  much  used  for  sauce.   The  name  Pembina, 

*Adoxa,  L.  a  genus  of  but  a  single  species,  widely  distributed  throughout  the 
cooler  parts  of  the  globe.  Flowers  perfect.  Tube  of  the  calyx  coherent  with  the  lower 
pari  of  the  ovary,  the  limb  slightly  2—3  cleft  Petals  4—5,  inserted  on  the  limb  of  the 
calyx,  united  at  the  base,  spreading.  Stamens  4—0,  each  filament  2-parted  ;  the  divis- 
ions bearing  each  a  single-celled  peltate  anther.  Styles  4—5,  subulate.  Fruit  an  herb- 
aceous and  juicy  berry,  4— A-celled ;  each  cell  with  a  single  suspended  seed.  Seed! 
compressed,  with  a  membranaceous  margin. 

A.  Moschatellina,  L.   A  small  perennial  herb,  with  the  odor  of  musk  ;  root  tuber- 
ous ;  radical  leaves  twice  ternately  compound,  on  long  petioles,  the  caullne  solitary, 
.  1—2  ternate  or  incised  ;  fiowers  4—6  (greenish)  In  a  terminal  capltulum,  the  lateral  ones 
mostly  pentamerous,  the  terminal  tetramerous.    Torrey  and  Oray^s  Flora  of  N,  A,t  as 
<luoted  by  Arthur. 
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borae  first  by  a  river,  and  thence  glyen  to  a  town  and  county,  is  stated  by  Keating  to 
be  from  the  Chippewa  word  for  tbls  fruit,  **anep€minan,  which  name  has  been  short- 
ened and  corrupted  Into  Pembina  (Ytbumum  OxycoccoftX"  Narrative  of  Lono*8  Expt* 
dition,  vol.  ii.  p.  38 ;  see  also  p.  127. 


RUBIACE.E.        Maddbe  Family. 

GALIUM,  L,       BsDSTRAW.    Cleavers. 

G.  Aparine,  L,        Cleavere.    Qoose- Grass. 

Stearns  county,  Afr8.  BlaisdeU;  Minneapolis,  Robertf;  Faribault,  Miss  Beam;  Good- 
hue county,  Sandberg;  eommon  at  Hesper,  Iowa,  Mrs,  Carter;  frequent  in  Emmet 
county,  Iowa,  Cratty. 

G.  asprelluniyMichx.       Roa^h  Bedsiraw. 
Common,  or  frequent,  throughout  the  state. 

G.  couciiinum,  Torr.  &  Gray.        Bedstraw. 

Minneapolis,  RoherU;  Blue  Earth  county,  Letberg;  Martin  county  (abundant), 
Cratty;  Fergus  Falls,  Leonard.      South. 

G*  trifiduiii,  L.  (G.  tinctorium,  L.)       Small  Bedstraw.    Dyer's  Cleavers. 

Cummon,  or  frequent,  throughout  the  state;  exhibiting  within  our  limits,  the  three 
varieties  mentioned  by  Gray's  Manual. 

G.  triliduniy  L.,  var.  pusillum.  Gray.       Small  Bedstraw.    Dyer's  Cleavers. 
Pembina,  Havard,       North. 

G.  trilidiiniy  L.,  var.  latifolium,  Torr.       Dyer's  Cleavers. 
Minneapolis,  Roberts, 

G.  trifloruni,  Michx.        Sweet-scented  Bedstraw. 

Throughout  the  state;  common  northward,  frequent  southward. 

G.  circaezans,  Michx.       Wild  Licorice. 
Lapham.      Rare.      Southeast. 

G-  laneeolatuniy  Torr.       Wild  Licorice. 
Goodhue  county,  Sandberg,      Rare.      Bast. 

G«  boreale,  L.       Northern  Bedstraw. 
Abundant,  or  common,  throughout  the  state. 

CEPHAIiANTHUS,  L.       Button-bush. 

€•  occidental i8,  L.        Button-bush. 

Lapham.  Taylor's  Falls,  Roberts;  shore  of  lake  Pepin  In  Wisconsin,  Miss  Man^ 
ning.      South, 

MITCHELL  A,  L.       Partridoe-bbrrt. 

M,  repens,  L.        Partridge-berry. 

St.  Croix  river,  Parry,  Miss  Field;  upper  Mississippi  river.  Garrison;  northern  Kan- 
abec county  (common),  Upham;  abundant  at  Taylor's  Falls  and  Duluth,  Miss  CalhcarL 

HOUSTOXIA,  Gronov.        Houstonia. 
H.  purpurea  9  L.,  var.  longifolia,  Gray.        Houstonia. 

Frequent  throughout  most  of  the  state.  Gooseberry  river,  lake  Superior,  Juni; 
St.  liOuis  river,  Houghton;  lake  of  the  Woods,  Dawson;  and  thence  south  at  least  to 
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Chisago  county  (plentiful),  Upham,  lake  Pepin,  Mis$  McmninOt  Blue  Earth  oounty, 
LeOtcrg,  and  the  Upper  Minnesota  river,  Parry, 

H.  purpurea,  L.,  var.  ciliolata,  Gray.       Hoostonia, 

Stearns  county,  CampheU,   [Walhalla,  northeastern  Dakota,  SeoU.} 

VALERIANACEiG.        Valerian  Family. 

VALERIANA,  Toum.       Valerian. 

Y.  eduliSy  Natt.       Valerian. 

Upper  Mississippi  river,  Parry;  Minneapolis,  i2o2>ert8;  lake  Pepin,  Miss  If ofwiliiir; 
Faribault,  JfiM  Bean«;  Winona  county,  Holzin^er;  Plllmorecounty,Jf^.  Carter;  Steete 
county  (frequent),  Upham. 

LV.  sylvatlca,  Banks,  probably  also  occurs  northward.] 

YALERIANlSLIiA,  Toum.     (Fedia»  Gsertn.)  Corn    Salad. 

Lamb  Lettuce. 

y.  chenopodii'olia,  DC.    (F.  Fagopyram,  Toir.  &  Gray.)       Com  Salad. 
Lamb  Lettuce. 
Lake  Pepin,  Ifiss  Manning  ;  eastern  Rice  county  (common),  Upham.       Soutbeasl. 

Y.  radiate^  Dufresne.    (F.  radiata,  Michx.)       Com  Salad.    Lamb  Letiuoe. 
Lapham.      Gannon  Blver  Falls,  2ila7ce,5and2>erfir.       Rare,      Southeast. 

DIPSACEiG.        Teasel  Family. 

DIPSACUS,  Toum.       Teasel. 

D.  8ylve8tris$  Mill.        Wild  Teasel, 

Lake  Pepin,  Miss  Manning,      Infrequent. 

COMPOSITE.        Composite  Family. 

YERNONIA,  Schreb.       Iron-weed. 

Y,  Noveboracensis,  Willd.       Lon-weed. 

Upper  Mississippi  river,  Hottghton;   Hennepin  county,  HerricH ;  St.  Paul,  KelUy; 
Blue  Earth  county,  Leiberg,       Southeast. 

Y.  fasciculata,  Michx.        Iron-weed. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley,  Upham. 

LIATRIS,  Schreb.         Button  Snakeroot.     Blazing-Star.     Gat 
Feather. 

li.  squarrosa,  Willd.        Blazing-Star. 

Common  through  the  south  part  of  the  state  ;  extending.uorth  to  the  upper  Missis- 
sippi river,  Oarriaon. 

[L.  squarrosa,  Willd.,  var.  intermedia.  DC.  (heads  narrow  ;  bracts  of  the  Involucre 
erect  or  little  spreading,  less  prolonged),  probably  also  occurs  in  this  state,  according 
to  Gray's  Synoptical  Flora  of  N.  A.] 
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L.  cylindracea,  Michx.       Button  Snakeroot.    Blazing-Star. 

Common,  or  frequent,  throiigli  the  south  half  of  the  state ;  extending  north  to  the 
upper  Mississippi  rlyer,  Hotighton^  Oarriaon^  and  Fergus  Falls,  Leonard, 

L.  scariosa,  Willd.       Blazing-Star.    Gay  Feather. 

Common,  often  abundant,  through  the  south  half  of  the  state,  being  the  most  plen- 
tiful species  southwestward ;  also  common  in  the  Red  riyer  valley,  especially  north  of 
Band  Hill  rlyer  and  along  the  old  Pembina  trail,  Upham;  extending  northeast  to  the 
upper  Mississippi  river,  Houghton.  (A  remarkable  form  of  this  species,  bearing  the 
heads  at  the  end  of  leafy,  ascending  branches,  3  to  6  inches  long,  was  found  in  a  bog 
near  Mankato  by  Mr,  Leiberg,  White-flowered  specimens  have  been  collected  by 
Mr,  W,  H,  Kelley,  at  Dellwood,  White  Bear  lake,  Ramsey  county.) 

li,  spicata,  Willd.        Blazing-Star. 

Lake  Pepin,  Miss  Manning;  Minneapolis,  Kass%U)e;  Anoka  county,  also  New  Ulm, 
Jwni;  Blue  Earth  county,  Leiberg^  Oedge;  Kandiyohi  county,  Upham;  Fergus  Falls, 
Leonard.      Less  frequent  than  the  last  and  the  next       8outh. 

Jj.  pycnostachya,  Michx.       Blazing-Star. 

Common  through  the  south  half  of  the  state ;  very  abundant  in  the  Bed  river  valley 
tn  Clay  and  Norman  counties,  but  rare  or  Infrequent  north  of  Sand  Hill  river.  Upham, 
This  species  is  three  weeks  earlier  in  flowering  than  L.  scariosa,  and  prefers  moister 
ground . 

L .  punctata.  Hook.*       Blazing-Star. 

Generally  common  on  the  drier  portions  of  the  prairie,  in  the  west  part  of  the  state, 
extending  east  to  Martin  county,  CraUy,  Saint  Peter,  Oedge,  and  the  St.  Croix  river, 
Swezey-  but  infrequent  north  of  the  Sand  Hill  river ;  seen  in  Kittson  county  only  at  the 
Bidge,  twelve  miles  east  of  Saint  Vincent,  Upliam,  Dawson;  also  found  at  Pembina, 
Havard. 

KUHNIA,  L.        KuHNiA. 

K.  eupatorioideSy  L.       Euhnia. 

Frequent,  or  common,  through  the  south  part  of  the  state;  Goodhue  county,  Sand- 
berg;  Hennepin  county,  HerricH;  Blue  Earth  county,  Leiberg;  common  southwestward 
Oeaves  broadly  lanceolate,  deeply  toothed),  UpTiam;  extending  northwest  to  Devil's 
lake,  Dakota.  Oeyer. 

K.  eupatorioideSy  L.,  var.  coryiiibulo8a»  Torr.  &  Gray.f       Eahnia. 

Prairies  and  plains,  Illinois  to  Dakota  and  Nebraska,  and  south  to  Alabama  and 
Texas,  Oray's  Synoptical  Flora  of  N.  A.;  therefore  doubtless  in  southern  and  western 
Minnesota. 


*  LiATRis  PUNCTTATA,  Hook.  Stcms  8  iuchcs  to  S  fcct  high,  from  a  thick,  knotted, 
fusiform  root,  glabrate,  leafy  to  the  top:  leaves  linear,  rigid,  strongly  punctate  on  both 
sides,  glabrous  or  their  margins  somewhat  ciliate,  lower  ones  3  to  6  inches  long,  slightly 
3-nerved.  i  to  3  lines  wide,  pungently  acute;  beads  in  a  dense  spike,  4  to  10  inches  long, 
4-  to6-flowered  ;  flowers  reddish-purple;  scales  of  the  cylindraceous  involucre  oblong, 
strongly  punctate,  imbricated,  appressed,  with  mucronate,  acuminate,  rather  spread- 
ing tips,  margins  woolly-cillate;  bristles  of  the  pappus  about  30,  purplish  or  white, 
very  plumose  ;  achenia  hairy.   Porter  and  Coulter's  Flora  of  Colorado. 

tKuHNiA  EUPATOBioiDBS,  L.,  var.  0OBYMBULO8A,  Torr.  &  Gray.     A  foot  or  two 
high,  stouter,  somewhat  cinereous-pubescent  or  tomentulose  :   leaves  rather  rigid  and 
sessile,  from  oblong  to  lanceolate,  coarsely  veiny  :  heads  rather  crowded.    Qray^s  Syn- 
optical Flora  of  N.  A. 
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EUPATORIUM,  Toorn.       Thoboughwobt.    Bonbsbt. 

E.  purpareimiy  L.       Joe-Pye  Weed.    Trampet-weed. 
Common thronghoat  the  state. 

E.  purpurenm,  L.,  var.  macnlatiiiiiy  DarL*       Joe-Pje  Weed.     Tnia- 

pet-weed. 
FreqaoDt,  or  eommon,  tbroughout  the  state. 

£.  altissimmn,  L.       Tall  Boneset. 

Lapham.        Goodhue  county,  Sandberg ;    Blue  Earth  county«  Leiberg,  Gcdge, 
Bare.      South. 

E.  perfoliatum,  L.       Thoroughwort.    Boneset. 

Common,  or  frequent,  through  the  south  half  of  the  state ;  upper  Mississippi  river, 
Oarrison ;  less  frequent  farther  north  to  the  lake  of  the  Woods,  Dawson.  Well  knovm 
as  a  bitter  tonic. 

£2.  serotinum,  Michx.       Thorouflrhwort.    Boneset. 

Lapham.  Todd  county  (frequent),  UpAam;  Martin  county,  and  Emmet  county, 
Iowa  (common),  Cratty*      South. 

£2.  agreratoideSy  L.  f.       White  Snake- root. 
Common,  or  frequent,  throughout  the  state. 

PETA8ITES,  Toum.    (Nardosmia,  Cass.)       Sweet  Coltsfoot. 

P.  sagrittata,  Gray.t    (N.sagrittata,  Hook.)       Sweet  Coltsfoot. 

Red  river  valley  near  Saint  Vincent  (in  a  **low  damp  thicket ;  in  full  bloom  in  the 
first  weelc  of  May  ;  seed  nearly  ripe,  June  4;  flower  with  an  odor  lllLe  that  of  Crataegus, 
white,  tinged  with  purple").  i)<n<78oiv  also  on  Roseau  river, /S^cott.     Rare.     Northwest. 

[P.  palmata.  Gray,  (N.  palmata.  Hook.)  probably  also  occurs  in  Minnesota.] 

TUSSILAGO,  Toum.       CoLTapoor. 

T,  Farfara,  L.        CoUs/aot    ''Ginger-root:' 

Northeastward,  "mucli  used  as  a  cough  medicine,"  Clark;  lake  Pepin,  If  iM  Man- 
ning. 

ADENOCAUrjON,  Hook.       Adenocaulon. 

A.  bicolor,  Hook.       Adenocaulon. 

Stearns  county,  Garrison,      Rare.       North. 

ASTER,  Toam.       Starwort.    Aster. 

A.  corymbosusy  Ait.       Aster. 

Hennepin  county,  Roberts.    TNorth  of  lake  Superior,  Agassiz.}      Infrequent. 

A.  macrophyllus,  L.        Lar^e-leaved  Aster. 

Abundant  north  of  lake  Superior,  Roberts;  lake  of  the  Woods,  Dawson ;  upper 


*  EuPATORiUM  PUBPUBKUM,  L  ,  var.  MACULATUM ,  Darl.    Common  in  open  ground, 
3  or  4  feet  high,  often  roughlsh-pubescent :    stem  commonly  purple,  striate  or  snlcate ; 
leaves  somewhat  rugose,  8— 5-nate  :  inflorescence  more  compact  and  depressed.    .    . 
.    .    The  most  widely  distributed  form.     Oray*s  Synoptical  Flora  of  N.  A. 

f  PBTASITB8  a^aiTTATA,  Gray*  Leaves  from  deltoid-oblong  to  reniform-bastate, 
from  acute  to  rounded-obtuse,  repand-dentate,  very  white-tomentose  beneath,  when 
full  grown  7  to  10  Inches  long  :  heads  short-racemose,  becoming  corymbose  :  llgules 
equalling  or  shorter  than  the  disk.    Oray's  Synoptical  Flora  of  N.  A, 
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Mississippi  river,  OarriBon ;  Todd  and  Crow  Wing  ooimtles  (oommon),  Upham;  White 
Bear,  Ramsey  county,  Simmons.      North  and  east 

A.  seiiceus,  Vent.       Silky  Aster. 

Common  through  the  south  half  of  the  state,  and  frequent  in  the  Red  river  valley, 
Upham ;  ezteuding  northeast  to  the  upper  Mississippi  river,  Oarriaon,  and  the  month 
of  Rainy  river,  Maeoun. 

A.  patens.  Ait.       Aster. 

Upper  Mississippi  river,  Ocurriaon;  Fergus  Falls,  Leonard;  Douglas  county,  Mrs. 
Terry;  Anoka  county,  Juni;  Blue  Earth  county,  Oedge,      Infrequent      South. 

A.  laevis,  L.       Smooth  Aster. 

Frequent,  or  oommon,  in  both  var.  Isvigatus  and  var.  oyaneus,  of  Gray's  Ifanuol, 
through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  extending  northeast  to 
Crow  Wing  county,  Upham, 

A.  aziireuSy  Lindl.       Azure  Aster. 

Prairies  of  the  Blue  Earth  river,  Qeyer;  Goodhue  county,  Sandberg;  Minneapolis, 
Twining^  Roberta;  Douglas  county,  Mrs.  Terry,      South. 

A.  Shortiiy  Boott.       Short's  Aster. 
Lapham,      Rare.      Southeast. 

A.  undulatuSy  L.       Wavy  Aster. 

Lapham.  Douglas  county,  Mrs.  Terry;  Blue  Earth  county,  Oedge.  Infrequent 
South. 

A.  cordifoliuSy  L.       Heart-leaved  Aster. 

Common  In  woods  through  the  south  half  of  the  state,  and  in  the  Red  river  valley ; 
only  reported  northeastward  by  Juni  at  Little  Marais,  lake  Superior. 

A.  sagrittifolius,  Willd.        Arrow-leaved  Aster. 

North  of  lake  Superior  (abuodant),  Roberts,  Juni;  Douglas  county,  Mrs.  Terry;  falls 
of  the  St  Croix,  Parry;  Minneapolis,  Roberta;  lake  Pepin,  Miaa  Manning;  Minnesota 
river,  Oeyer;  Emmet  county,  Iowa  (common),  CraUy;  and  westward  into  Dakota,  Oray*8 
Synoptiedl  Flora  ofN.A, 

A.  Drummondii,  Lindl,*        Dnimmond^s  Aster. 

Open  grounds  and  border  of  woods,  Illinois  and  Minnesota  to  Texas.  Forms  pass 
iDto  A .  saglttifolius.    CHray'a  Synapticdl  Flora  of  N.  A. 

A.  ericoides,  L,  var.  villosuSy  Torr.  &  Gray.       Heath-like  Aster. 
Blue  Earth  county,  Chdge,      South. 

A.  niultiflorus,  Ait.        Many-flowered  Aster. 

Common,  often  abundant,  through  the  south  half  of  the  state  and  in  the  Red  river 
valley ;  extending  northeast  to  Todd  and  Grow  Wing  counties  (common),  Upham. 

A.  dumosus,  L.       Aster. 

Lake  Pepin,  Miaa  Manning;  Blue  Earth  county,  Oedge,     Infrequent.      Southeast. 

A.  Yimineus,  Lam.  (A.  Tradescanti,  in  Gmy' a  Manual,)       Aster. 

Lake  Pepin,  Miss  Manning;  Douglas  county,  Mrs.  Terry;  common  southward  and 
westward,  Juni^  Upham. 


*ASTEB  Dbujimondii,  Lindl.  Pale  with  a  line  and  mostly  soft  cinereous  pubes- 
cence ;  leaves  from  cordate  to  cordate-lanceolate  and  mostly  on  margined  petioles,  or 
the  small  uppermost  lanceolate  and  sessile  by  a  narrow  base,  obtusely  or  acutely  ser- 
rate (the  large  4  Inches,  smaller  about  an  inch  long),  sometimes  scabrous  above  :  bracts 
of  the  involucre  acute  or  acutish ;  rays  violet- blue  or  paler,  3  to  S  lines  long.  Oray*8 
Synoptical  Flora  of  N.A. 
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A.  Tradescantly  L.*       Tradescant^s  Aster. 

Opeu  grounds,  Canada  to  Virginia,  Illinois  and  Saskatchewan.  Nearly  allied  with 
the  two  preceding  and  the  two  following  species.    Oray*8  Synoptical  Flora  of  N,  A. 

A.  diffUsuSy  Ait.    (A.  miser,  in  Manual.)       Aster. 

Throaghout  the  state.  Common  north  of  lake  Superior,  and  at  Minneapolis,  Rob- 
ertt;  lake  of  the  Woods,  Dawson;  Todd  county,  Upham;  St.  Croix  ri?er.  Parry;  Good- 
hue county,  Sandberg;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa,  Cratty. 

A.  panlculatu^y  Lam.    (A.  simplex,  and  A.  tenuifolius,  partly,  in  Manual.) 
Panicled  Aster. 
Common,  or  frequent,  throughout  the  state ;  especially  plentiful  westward. 

A.  polyphylluSy  Willd.t    (A.  tennifoiias,  partly,  in  Manual.)       Aster. 

Notes  of  A.  tenuifolius,  as  described  In  Gray's  Manual,  probably  belonging  In  part 
to  A.  polyphyllus,  are  as  follows :  upper  Mississippi  river,  Houghton;  Fergus  Falls, 
Leonard;  Douglas  county,  Mrs.  Terry;  Wadena  and  Todd  counties,  Upham;  Blae 
Earth  county,  Leiberg;  Emmet  county,  Iowa  (rare),  Cratty. 

A.  salicifolius.  Ait.    (A.  cameus,  in  Manual.)       Aster. 

Douglas  county,  Afrs.  Tern/;  Lac  qui  Parle,  CTpTiatn;  Anoka  county,  Juni.  [Also 
northwest  to  the  Saskatchewan  river  and  eastern  Montana,  Oray*8  Synoptical  Flora 

0/  N,  A.] 

A.  JunceuSy  Ait.    (A.  aBstivus,  in  Manual.)       Aster. 

Throughout  the  state,  but  infrequeut.  Blue  Earth  county,  Leiberg;  Goodhue 
county,  Sandberg;  Anoka  county,  Jtini;  Douglas  county,  Mrs.  Terry;  Pembina,  Ha- 
vard.    [North  of  lake  Superior,  Agaasiz.] 

A.  longifolius,  Lam.t       Long-leaved  Aster. 

This  species  (not  the  one  so  named  in  Gray's  Manual,  which  is  the  next ;  more 
nearly  related  with  A.  junceus) doubtless  occurs  In  northern  Minnesota. 

A.  Novi-Belgiiy  L.  (Including  A.  longifolius  of  Gray's  Manual.)        New 

York  Aster. 

Spirit  lake,  Iowa.  Oeyer;  Blue  Earth  county,  Oedge;  soutbwestward  (frequent), 
Juni ;  Douglas  county,  Mrs.  Terry ;  Fergus  Falls,  Leonard ;  upper  Mississippi  river, 
Oarrison;  Pembina,  HatHird. 


*  AsTEB  Tbadescanti,  L.  Stem  slender,  2  to  4  feet  high,  with  numerous  erect  or 
ascending  branches  and  branchlets  :  leaves  lanceolate  or  linear,  slightly  serrate  or  en- 
tire, thinnisb  :  small  heads  numerous,  corymbosely  or  somewhat  racemosely  paniculate 
[the  most  notable  distinction  from  A.  vimineus] ;  only  two  or  three  lines  high  :  bracts 
of  the  involucre  linear,  acucish,  partly  green  at  tip  and  down  the  back  :  rays  white,  or 
sometimes  tinged  with  lilac,  only  about  2  lines  long.    Qray'8  Synoptical  Flora  of  JEf.  A . 

tAsTEB  P0LTPHTLLU8,  Willd.  Mostly  tall  (4  or  6  feet  high),  with  virgate  branches, 
glabrous  :  caullne  leaves  narrowly  lanceolate  or  linear  (4  or  6  inches  long,  quarter  to 
half  inch  wide) ;  those  of  flowering  branchlets  small  and  subulate-linear  :  heads  pan- 
iculate (4  lines  high):  involucre  nearly  hemispherical;  involucrai  bracts  lanceolate- 
subulate,  outer  successively  shorter,  rather  rigid,  with  green  nearly  erect  tips ;  rays 
numerous,  bright  white,  disposed  to  turn  rose-purplish,  4  lines  long  :  akenes  minutely 
pubescent.    Oray'a  Synoptical  Flora  of  N.A. 

X  AsTEB  LONOiFOLius,  Lam .     A  foot  to  a  yard  high,  glabrous  or  pubescent,  leafy  : 
leaves  elongated-lanceolate  to  linear-lanceolate,  entire  or  sparingly  serrulate,  3  to  7 
Inches  long,  tapering  to  both  ends  :  involucre  4  to  6  lines  high,  little  or  not  at  all  imbri- 
cated ;  its  bracts  all  of  nearly  equal  length,  some  looser,  outermost  not  rarely  quite 

herbaceous  :  rays  3  or  4  lines  long,  violet  or  purplish,  rarely  almost  white 

Low  grounds  or  along  streams,  Labrador  to  Montana,  Slave  Lake,  south  to  Canada  and 
N.  New  England.    Oray^s  Synoptical  Flora  of  N.  A. 
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A.  punieeus,  L.       Aster. 

Common  througboat  the  state, excepting  northwestward;  extending  to  Fergus  Falls, 
Leonardt  and  into  Dakota,  Oray^s  8ynoptic<U  Flora ;  bat  not  observed  in  the  Red  river 
valley,  Upham, 

A.  puniceus,  L.,  var.  lucidiiliis.  Gray.  (var.  yimineus,  Torr.  &  Gray.) 
Aster. 
Freqaentin  the  soath  half  of  the  state. 

A.  prenanlhoides,  Mahl.       Aster. 

Lapham.  Common  in  the  vicinity  of  Hesper,  Iowa,  adjoining  Houston  and  Fill- 
more counties,  Mrs,  Carter.      Southeast. 

A.  oblongifolius,  Nutt.       Aster. 

Douglas  county,  Mrs.  Terry ;  Fort  Snelling,  Roberts ;  Minneopa  falls,  Blue  Earth 
eounty,  Upham ;  Pipestone  county,  Afrs.  Bennett.      South. 

[A.  amethystinus,  Nutt.,  occurs  in  Iowa,  and  probably  also  in  Minnesota,  Arthur.] 

A.  Novae-^VDgliaey  L.       New  England  Aster. 

Minneapolis,  Twining^  Roberts ;  lake  Pepin,  Miss  Manning  ;  common  at  Hesper, 
Iowa,  Mrs.  Carter ;  Blue  Earth  county,  Oedge:  Hock  county,  Leiberg.  [Upper  Missouri 
river,  Oeyer,  and  Saskatchewan,  CHray^s  Synoptical  Flora  of  N.  A.I       South  and  west. 

A.  modest  US,  Lindl.*        Aster. 

Moist  woods,  Oregon  to  British  Columbia  on  the  Pacific,  and  east  to  Saskatchewan 
and  Pembina  (If  aroun),  Oray^s  Synoptical  Flora  of  JN.  A.      Northwest. 

[A.  GRAMiNiFOUus,  Pursh.,  is  Ebioebon  HTSSOPIFOLIU8,  Michx.,  in  Oray*8  Syn- 
optical Flora  of  N,  A.,  and  will  be  found  accordingly  under  that  genus.] 

[A.  acuminatus,  Mlchx.,  should  be  looked  for  in  northern  Minnesota.] 

A.  ptarmicoides,  Torr.  and  Gray.        Aster. 

Abundant,  or  common,  throughout  the  state.  IThe  var.  lutescens.  Gray,  with  "rays 
pale  yellow,  small,"  which  occurs  in  Manitoba  and  northern  Illinois  {Gray^s  Synoptical 
Flora  of  N.  A.),  will  probably  be  found  also  in  Minnesota.] 

A.  angustiis,  Torr.  and  Gray.        Aster. 

Lapham.       Clay  county,  in  the  Bed  river  valley,  Oedge^  determined  by  Wesson. 
Northwest. 

A.  liiiariifoliuSy  L.     (Diplopappus  linariifolias,  Hook,)        Doable-bristled 
Aster. 
Lapham.      Rare.      East. 

A.  umbellatus,  ]VIill.  (Diplopappus  umbellatus,  Torr.  &  Gray.)       Double- 
bristled  Aster. 
Throughout  the  state  :  abundant  northward,  common  or  frequent  southward. 

A.  unibellatUHy  Diill.,  var.  pubeiis,  Gray.        Double-bristled  Aster. 

Lower  face  of  the  oblong-lanceolate  leaves  tomentulose-pubescent,  also  usually 
the  flowering  branchlets.— Saskatchewan  to  upper  Michigan.  Oray's  Synoptical  Flora 
of  N.A. 


*  AsTEK  MODEsrrus,  Lindl.  Merely  pubescent  or  glabrate  :  stem  more  slender 
than  in  the  two  preceding  species,  2  feet  high  :  leaves  thinnish,  lanceolate  or  broader 
(2  to  4  inches  long),  sparingly  and  acutely  serrate  or  denticulate,  very  acute,  mostly  nar- 
rowed to  a  sessile  or  partly  clasping  but  not  aurlculate  base:  beads  fewer  and  smaller 
than  in  the  preceding,  hemispherical,  numerous  and  usually  thjrsoidly  or  cymosely 
congested  at  the  summit  of  the  simple  very  leafy  stem  :  bracts  of  the  involucre  less 
numerous,  loose,  and  more  or  less  herbaceoun  (or  somewhat  colored)  almost  from  the 
base,  linear-attenuate,  all  equalling  the  disk  :  rays  numerous  and  narrow,  pale  blue  : 
style-appendages  lanceolate  :  akenes  hirsute.    Oray's  Synoptical  Flora  of  N.  A, 
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ERIGEBON,  L.       Flbabane. 

£2*  hyssopifoliuis,  Michz.  (Aster  gramioifolias,  Panh.)       Fleabane. 

North  shore  of  lake  Saperlor,  Juni;  between  the  lake  of  the  Woods  and  Red  river, 
Daw8<m,      North. 

£2.  Canadensis 9  L.       Horse- weed.    Batter- weed. 
Common  throughout  the  state. 

£•  divaiicatuSy  Michx.        Dwarf  Fleabane. 

Open  grounds  and  river  banks,  Indiana  to  Minnesota,  Nebraska  and  Texas.  Oray*$ 
Synoptical  Flora  of  N,  A, 

E.  acris,  L.       Fleabane. 

North  shore  of  lake  Superior,  Macoun ;  doubtless  in  northern  Minnesota.  [Perhaps 
the  var.  Dr(ebaohxkbib,  Blytt,  which  has  a  similar  range  with  the  typical  species. 
Somewhat  glabrous,  or  even  quite  so  :  involucre  also  green,  naked,  at  most  hirsute  only 
at  the  base,  often  minutely  vlscidulous :  slender  rays  somewhat  slightly  exserted, 

sometimes  minute  and  filiform  and  shorter  than  the  pappus North  shore  of 

lake  Superior,  etc.    Oray*9  Synoptical  Flora  of  N,  A.] 

£.  bellidifolius,  Mahl.       Robin's  Plantain. 

Frequent  southward ;  extending  north  at  least  to  Isanti  connty,  Upham,  and  Clay 
county  and  Detroit,  Becker  county,  Oedge. 

E.  Philadelphicus,  L.       Common  Fleabane. 
Frequent,  oceaslonally  common,  throughout  the  state. 

£•  griabellus,  Nutt.       Fleabane. 

Goodhue  county,  Sandberg  ;  Red  river  valley  near  Saint  Vincent,  Dawson^  Scott. 
[Devil's  lake,  DakoU.  Oeyer,]      West. 

£.  annuus,  Pers.       Daisy  Fleabane.    ^weet  Scabioos. 

St.  Croix  Falls,  Miss  Field ;  Minneapolis,  Miss  Butler;  lake  Pepin,  Miss  Manning ; 
frequent  in  the  vicinity  of  Hesper,  Iowa,  adjoining  the  southern  boundary  of  Houston 
and  Fillmore  counties,  Mrs.  Carter.  This  species  reaches  its  northwest  limit  in  south- 
eastern Minnesota ;  it  was  not  observed,  though  carefully  looked  for,  throughont  the 
remainder  of  the  state. 

£.  strigrosus,  Muhl.        Daisy  Fleabane. 

Throughout  the  state;  common  southward,  infrequent  northward. 

[The  species  referred  to  the  genus  Diplopappus,  Cass.,  in  Gray's  Manual,  are  in- 
cluded under  Astxr  in  his  Synoptical  Flora  of  A\  A. ;  and  in  this  catalogue  they  are 
placed  at  the  end  of  that  genus.] 

BOIiTONIA,  L*Her.       Boltonia. 

B.  asteroidesy  L'Her.  (Includm«r  B.  glastifolia,  L*Her.)       Boltonia. 

Common  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Minne- 
apolis, Williams,  Alexandria,  Jfirs.  Terry,  Fergus  Falls,  JLeonard,  and  Devil's  lake,  Da- 
kota, Geyer.      South  and  west. 

GUTIEBREZIA,  Lagasca.       Gutibrrszia. 

G.  £uthami%,  Torr,  &  Gray.*       Gutierrezia. 

Red  river  valley  near  Saint  Vincent,  Scott,  determined  by  Watson.       West. 


*  GuTiBRRKziA,  Lagasoa.  Heads  small  or  middle-sized,  6-  to  90-flowered,  the  rays 
pistillate,  fertile,  the  disk- flowers  tubular,  perfect  and  fertile.  Involucre  varying  from 
narrowly  obconic  to  broadly  hemispherical,  the  scales  elosely  imbricated  in  several 
series,  rigid,  and  with  greenish  herbaceous  tips.   Beeeptacle  naked.    Corollas  yellow, 
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SOIilDAGO,  L.       GoLDXN-BOD. 

S*  bicolor,  L.       OoldoKfod. 

IkvAcMi.      Tbe  typical  species  is  rare. 

S.  bicolor,  L.,  var.  concolor.  Gray.       Golden-rod. 

Ck>iiiinoa  on  rocks,  Dorth  shore  of  lake  Baperlor^  RohertSt  Juni ;  northwest  side  of 
lillle  Lacs,  Upham ;  falls  of  the  St,  Orolx,  Parry, 

S.  latifolia,  L.       Golden-rod. 

CommoD,  or  freqaent,  throogbout  the  state. 

S*  caesia,  L.       Golden-rod. 

Lake  Mlnnetonka,  Roberta,  Herrick ;  lake  Pepin,  Miu  MantUng,       Infrequent. 
Southeast. 

S.  puberula,  Natt.       Golden-rod. 

LapTiam.  Le  Sueur  county,  Otdoe ;  Pembina,  Bavard,  A  golden-rod  agreeing 
well,  except  as  to  geographical  limits,  with  tbe  description  of  this  species  in  Gray's  Jfan- 
ual^  is  common  on  dry  prairies  throughout  southern  Minnesota,  extending  northeast  to 
Todd  and  Crow  Wing  counties,  Upham. 

S.  uli^nosa,  l^utt.    (S.  stricta,  in  Gray *8  Manual.)       Golden-rod. 

North  of  lake  Superior  (common),  Roherts ;  Anoka  county,  Jimi;  St.  Oroix  river. 
Parry ;  lake  Pepin,  MUa  Mannlna.      North. 

S.  speciosa,  Nutt.       Golden-rod. 

Minneapolis,  RoherU;  lake  Pepin,  Af  iss  Manning  ;   Blue  Earth  county,  LHberg. 
South. 

S,  speciosa,  Nutt.,  var.  angustata,  Torr.  &  Gray.       Golden-rod. 
steams  county,  Campbell ;  Emmet  county,  Iowa  (rare),  CraUy. 

S.  speciosa,  Nutt.,  var.  rigidiuscala,  Torr.  &  Gray.       Golden-rod. 

A  form  of  the  var.  angustata,  growing  in  dry  open  places,  with  more  rigid  and 
rougher-edged  small  leaves.  Minnesota  to  Nebraska  and  Texas.  Oray*9  Synoptical 
Flora  of  N.  A. 

S.  Yirgaurea,  L.,  var.  alpina,  Bigelow.       Golden-rod. 
Lapham.      North. 

[S.  humilis,  Pursh  (S.  Virgaurea,  L.,  var.  humilis.  Gray),  and  S.  macrophylla, 
Pursh  (S.  thyrsoidea,  E.  Meyer),  probably  also  occur,  with  the  preceding,  in  northeast- 
ern Minnesota.] 

of  the  ray  oval,  oblong  or  linear,  of  the  disk  funnel-shaped,  0-toothed,  the  teeth  erect 
or  recurved.  Branches  of  the  style  in  the  ray-flower,  linear,  smooth,  the  stigmatic 
lines  extending  to  the  top ;  in  the  disk,  with  the  hairy  appendages  shorter  or  several 
times  longer  than  the  stigmatic  portion.  Achenla  oblong  or  obeonlc,  terete  or  some- 
what compressed.  Pappus  of  the  disk  composed  of  several  oblong  or  linear  chaffy 
scales,  or  reduced  to  a  lacerate  coronlform  border,  of  the  ray  similar  to  that  of  the 
disk,  but  commonly  smaller  or  sometimes  obsolete.—Mostly  perennial  and  suffruticose 
plants  of  North  and  South  America,  with  glabrous  and  often  resinous-dotted  or  var* 
nished  linear  and  entire  or  broader  and  denticulate  leaves. 

Q.  EcjTHAMi^,  Torr.  and  Gray.  Stems  6  to  15  inches  high,  numerous  from  a  woody 
and  much-branched  base,  striated  ;  leaves  crowded,  narrowly  linear,  l  to  2  inches  long 
H  tol  line  wide,  1 -nerved,  minutely  scabrous,  punctate,  resinous,  and  sometimes  var- 
nished :  heads  in  little  clusters  forming  compound  corymbs  ;  involucres  scarcely  3  lines 
long  and  i  line  broad,  narrowly  obovate :  flowers  of  the  ray  2  to  5,  of  the  disk  8  to  6 ; 
pappus  of  9  or  10  obtuse  unequal  erose-denticulate  chaffy  scales,  a  little  shorter  than 
the  aehenium.—PIant  growing  in  dense  tufts,  when  in  flower  forming  a  conspicu#it 
yellow  round-topped  bushy  dump.  Eaton  in  Bot.  Rep.  of  KinQ*%  E/xpl.  of  the  For^ 
ttUhParaUel. 
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S.  ligida,  L.       Golden-rod. 

Abundant  through  the  south  half  of  the  state,  and  in  the  Bed  river  yalley,  extend- 
ing northeast  to  Crow  Wing  county,  UpTiam.  Usually  from  one  and  a  half  to  two  feet 
high  on  prairies,  where  It  most  abounds ;  but  from  three  to  fl?e  feet  high  In  woods  and 
thickets. 

S,  Riddellii,  Frank.        Riddeirs  Golden-rod. 

Minneapolis,  WiUUirM  ;  Riptdan  Rapids,  Blue  Earth  county.  UpTiam ;  peat  bofs, 
Blue  Earth  county,  Ldberg  ;  common  in  Emmet oounty,  Iowa,  Cratty,      South. 

S.  neisrlecta,  Torr.  &  Gray.       Golden -rod. 
Lapham,      Infrequent.      Southeast. 

S.  patula,  Mahl.       Golden-rod. 
Lapham.      Infrequent.       Southeast. 

S.  juncea,  Ait.    (S.  arfi^uta,  var.  juncea,  Gray,  in  Manual.)       Golden-rod. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  near  its  south  side ; 
flowering  early. 

S.  Juncea,  Ait.,  var.  scabrella.  Gray.    (S.  arguta,  var.  scabrella,  Torr.  & 
Gray,  in  Manual.)       Golden-rod. 
Rice  county,  Upham.      Probably  Infrequent.      Southeast. 

S.  arguta,  Ait.    (S.  Muhlenberirii,  Torr.  &  Gray.)       Golden-rod. 
Noith  of  lake  Superior,  Juni.      Rare.      East. 

S.  rugosa.  Mill.    (S.  altissima,  in  Manual.)       Golden-rod. 
Blue  Earth  county,  Otdge.      Infrequent. 

S.  ulmifolia,  Mubl.       Golden-rod. 

Lapham.      Falls  of  the  St.  Croix,  Parry.      Infrequent.      Southeast. 

S.  uemoralis.  Ait.        Golden-rod. 

Common,  often  abundant,  throughout  the  state. 

8.  nenioralis,  Ait.,  var.  incaDa,  Gray.*       Golden-rod. 

Plains  of  Minnesota  and  Dakota  (A^'iooUet,  etc.)  to  the  Rocky  Mountains  of  Mon- 
tana and  Colorado.    Oray*8  Synoptical  Flora  of  N.  A. 

S.  radula,  Nutt.       Golden-red. 

Blue  Earth  county,  Leiberg  ;  Stearns  county,  CatnpbeU ;  Yellow  Medicine  county 
(frequent),  Upham.       South. 

S.  Missouriensis,  Nutt.       Golden-rod. 

Saint  Paul,  KeUey  ;  Minneapolis,  Twining,  Roberts,  Simmons ;  Martin  county,  and 
Emmet  county,  Iowa  (abundant),  Crattu  ;  high  prairies  towards  the  sources  of  the  Min- 
nesota river,  Oeyer ;  Red  river  valley,  Scott,       South  and  west. 

S.  Canadensis,  L.        Golden-rod. 

Common  throughout  the  state.  [The  var.  procera,  Torr.  &  Gray,  probably  also  oc- 
curs in  Minnesota,  especially  northwestward.] 

S.  serotina,  Ait.,  var.  grigrantea.  Gray.  (S.  serotina,  in  Manual.)      Golden- 
rod. 
Common,  or  frequent,  throughout  the  state. 


*SoLiDAO<)  NEMORALis,  Alt.,  var.  INCANA,  Gray.  Dwarf,  a  span  to  a  foot  high  : 
leaves  oval  or  oblong,  rigid,  more  or  less  cauescent,  sometimes  rather  strongly  serrate, 
sometimes  mostly  entire  :  racemlform  clusters  erect  or  the  lower  somewhat  spread- 
ing, collected  in  a  dense  oblong  or  conical  thyrsus.     Oray^s  Synoptical  Flora  of  N.  A. 
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8.  serotina.  Ait.    (S.  gigantea*  in  IfanuaZ.)       Golden-rod. 

Common,  or  Ireqaent,  throughout  the  state,  especially  north  of  lake  Superior,  Rob- 
erU,  and  in  the  Bed  river  valley,  Upham, 

S.  lanceolata,  L.       Gk>lden-rod. 

Common  throughout  the  state ;  abundant  in  the  Bed  river  valley. 

8.  oecidentalis,  Nutt.*       Golden-rod. 

Sandy  soil.  Saint  Peter.  Nicollet  county,  Leiberg;  determined  by  WaUon  as  "prob- 
ably" this  species.      Infrequent.      Southwest. 

APIiOPAPPUS,  CaM.       ApLOPAFPUB. 

A.  spinulosuSy  DC.f       Aplopappas. 

Upper  Minnesota  river,  Cteyer;  Yellow  Medicine  county,  Upham,      Southwest. 

GRINDELIA,  Willd.       Gbindelia. 

G.  squarrosa,  Danal.t       Grindelia. 

Common,  or  frequent,  in  the  west  edge  of  the  state,  from  Rock  county,  Leiberg, 
and  Pipestone  City  to  Saint  Vincent,  Upham;  also  plentiful  on  the  quartzlte  ridge  In 
northern  Cottonwood  county,  Upham,      West. 


*SoLiDAOO  occiDBNTALis,  Nutt.  Smoeth ;  stems  2  to  3  feet  high,  paniculately 
corymbose  at  the  summit,  leafy ;  leaves  linear-lanceolate,  obscurely  S-  to  5-nerved, 
minutely  scabrous  on  the  edges,  the  larger  ones  4  inches  long,  S  lines  broad ;  heads 
rather  large,  pedicellate  in  many  small  corjmbs,  broadly  obconic;  Involucral  scales 
loosely  imbricated  in  about  3  senes,  oblong-Unear,  the  straight  tips  greenish,  ciliolate, 
rather  acute  ;  rays  16  to  26.  very  small ;  disk -flowers  10  to  16 ;  achenia  pubescent.  Eaton 
in  Bot.  Rep.  of  King's  ExpL  of  the  Fortieth  Parallel. 

tAPLOPAPPUS,  Cass.  Heads  solitary,  terminating  the  branches,  or  sometimes  co- 
nrmbosely  or  spicately  clustered,  many-flowered,  rarely  several-flowered,  heteroga. 
mous  and  with  fertile  rays,  or  very  rarely  homogamous,  the  rays  being  wanting. 
Involucre  imbricated,  the  scales  with  or  sometimes  without  herbaceous  or  foliaceous 
tips.  Beceptacle  flat  or  flattish,  foveolate  or  alveolate-dentate.  Appendages  of  the 
style-branches  triangular-lanceolate,  or  in  the  N.  American  species  more  commonly 
elongated  subulate.  Akenes  varying  from  turbinate  to  linear,  terete,  angled,  or  more 
or  less  compressed.  Pappus  simple,  of  copious  and  unequal  rigid  capillary  (scabrous 
or  almost  barbellate)  bristles.— Herbs  or  low  under-shrubby  plants,  of  various  aspect 
and  foliage ;  with  yellow  flowers,  and  pappus  varying  from  tawny  to  reddish,  very 
rarely  bright  white .  Leaves  alternate,  rigid.  Gray  in  Botany  of  CaWomia,  from  Proc. 
Am,  Acad.,  vol  vill. 

A.  spiNULOsUB,  DC.  Herbaceous,  canescent  with  a  soft,  minute,  woolly  pubescence  ; 
stems  many,  i  to  2  feet  high,  corymDosely  branched  above  ;  leaves  small,  9  to  12  lines 
long,  rigid,  pinnately  or  somewhat  bl -pi nnately  parted,  segments  short,  linear-subulate, 
mucronate  with  a  short  bilstle;  heads  small,  subglobose,  terminating  the  numerous 
branchlets  ;  involucre  shorter  than  the  disk,  scales  subulate-lanceolate,  mucronulate, 
imbricated  in  3  or  4  series,  appressed,  canescent ;  rays  20  to 30 ;  corolla  of  the  disk  with 
very  shore  teeth  ;  pappus  pale  or  tawiiy.  short,  very  unequal ;  achenia  turbinate,  vil- 
lous.   Porter  and  Cotdter*8  Flora  of  Colorado. 

^Grind&lia,  Willd.  Heads  many-flowered;  the  ray-flowers  generally  present, 
pistillate,  the  ligule  elongated  ;  disk-flowers  perfect,  the  corolla  tubular-funnel-shaped, 
5-toothed.  Involucre  subglobose  or  hemispherical ,  the  scales  Imbricated  in  many  rows, 
often  with  squarrose  tips.  Beceptacle  naked,  flat,  foveolate.  Style  with  lanceolate 
hispid  appendages  as  long  as  the  stigmatic  portion.  Achenlum  smooth,  oblong  or  ovate 
somewhat  angled .  Pappus  of  2  to  8  smooth  rigid  deciduous  awns,  shorter  than  the 
disk-corollas.— Biennial  (?).  perennial  or  suffruticose,  often  resiniferous,  Mexican  and 
North  American  plants.  Leaves  entire  or  serrate,  often  punctate,  the  cauline  ones  ses- 
sile.   Heads  corymbed  at  the  ends  of  the  branches,  or  solitary,  mostly  rather  large.* 

G.  BQUABBOBA,  Duual.     Glabrous  and  viscidly  resinous  ;  stems  herbaceous  from  a 
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CHBYSOPSI8,  Nait.       Golobn  Astbr. 

C«  villosay  Nutt.       Oolden  Aster. 

Common  throughout  most  of  tbe  state  ;  but  probably  wanting  or  infrequent  near 
its  soutb  side,  and  also  northeastward.  Fort  Snelling,  Parry;  Minneipolis  (eommonX 
Bobertt;  upper  Mississippi  ri?er,  Houghton,  CharrUon;  common  in  Stearns  and  Todd 
counties  and  in  tbe  Bed  river  Talley,  Upham. 

INULA,  L.  ELECAlfPANB. 

/.  Heleniumf  L.        Elecampane. 

Nicollet  county,  Aitnn;  Minneapolis,  RoberU.       Infrequent. 

POJLYMNIA,  L.       Leaf-cup. 

P.  Cauadensis,  L.       Leaf-cup. 
Lapham,      Rare.       Soutb. 

SlIiPHIUM,  L.       Rosin-Plant. 

S.  laciniatum,  L.       Rosin-weed.       Compass-Plant. 

Common,  often  abundant,  in  the  south  edge  of  the  state  ;  extending  north  to  Good- 
hue county,  Sandberg,  southeastern  Rice  county  (plentiful),  NLcoUet  county,  Aiton, 
southeastern  Watonwan  county  (frequent),  and  New  Ulm  (very  scarce),  Juni;  and  west 
to  Lufeme,  Upham;  and  Into  Dakota,  Gray's  SynopticcU  Flora  of  N,  A.  A  gum  which 
is  frequently  chewed  like  that  of  the  spruce,  exudes  from  stems  of  this  plant,  when 
their  tops  axf^  broken  off.  Tbe  peculiar  deflection  of  the  leaves  to  a  north  and  south 
direction,  at  the  same  time  presenting  one  edge  upward  and  tbe  other  toward  the 
ground,  is  very  noticeable.  (See  American  Naturaiist,  vol.  xvl,  pp.  625— <{S5,  and  vol. 
xvli,  pp.  542  and  666.) 

S.  terebinthinaceum,  Jacq.        Prairie  Dock.    Rosin-Plant. 
Lapham.      Blue  Earth  county,  Leiber(7.       South. 

S.  integrrifolium,  Micbx.        Rosin-Plant 
Lapham,      South. 

S.  perfoliatum,  L.       Cup-Plant. 

Common  soutbward  ,*  extending  north  to  Minneapolis,  Roberts,  the  Minnesota  river 
(common),  Fergus  Falls,  Leonard,  and  tbe  Sissetou  Agency  in  Dakota,  Upham. 

PARTHENIUM,  L.        Parthenium. 

P.  intefcrifolium,  L.       Parthenium. 
Lapham.      South. 

IV A,  L.        Marsh  Elder.    Iva. 

I.  xanthiifolia,  Nutt.    (Cyclachaena  xanthiifolia.  Free.)        Iva. 

Frequent  southeastward ;    abundant  southwestward  ;    extending  nortb  to  Todd 

perennial  caudex,  12  to  20  Inches  high,  corymbnsely  branched  above  ;  leaves  somewhat 
rigid,  glaucous  and  punctate-reticulated  ;  the  radical  ones  spatulate-lanceolate,  nar- 
rowed  Into  a  petiole,  dentate  or  incised  ;  the  caullne  mostly  oblong,  sessile  and  partly 
clasping,  fluely  toothed  or  spinulose-serrate  ;  heads  [yellow]  numerous ;  involucels 
sub -globose,  6  lines  broad;  the  scales  very  rigid,  closely  appressed.  bat  with  very  long 
reflexed  or  squarrose  subulate  points  ;  rays  numerous,  rather  narrow ;  pappus  of  2  to 
4  very  rigid  deciduous  bristles  or  awns.  August.  Eaton  In  Bot.  Rep.  of  King^sExpl. 
of  the  Fortieth  ParaUel. 
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ooanty  (common),  and  In  the  Bed  riTer  Talley  to  Grand  Forks,  Uphamt  and  Saint  Vin- 
cent, Seott,  Havard,  "A  new  weed  that  b  steadily  gaining  ground,  traTeling  eastward 
and  possibly  southward.  It  is  a  candidate  for  the  same  situations  the  large  ragweed 
prefers—the  edges  of  fields,  and  along  roadsides  and  streets,  but  especially  about  bams. 
If  circumstances  are  unfaTorable,  it  can  blossom  when  only  a  few  inches  high,  while 
under  more  fortunate  conditions  it  reaches  much  abOYc  one's  head.  It  closely  resem- 
bles cocklebur  when  young,  but  as  it  grows  larger  has  more  the  appearance  of  the  com- 
mon sunflower,  with  flowers,  howeyer,  after  the  pattern  of  the  ragweed."   Arthur. 

AMBROSIA,  Toum.       Ragweed. 

A.  trifida,  L.       Great  Rag^weed. 

Abundance  and  range  nearly  like  the  last ;  a  similarly  yile  weed. 

A.  trifida,  L.,  var.  intesrrifolia,  Torr.  &  Gray.       Smaller  Ragweed. 
Hennepin  county,  Herrich;  Blue  Earth  county,  Letberg. 

A.  artemisiaefolia,  L.        Roman  Wormwood.     Hog- weed.     Bitter- weed. 

Common  or  frequent,  through  the  south  half  of  the  state;  extending  northwesterly 
to  Pembina  in  the  Bed  river  valley,  Havard,  and  to  the  Saskatchewan  river. 

A.  psilostachya,  DC.       Western  Raffweed. 

Frequent  through  the  south  half  of  the  state ;  common  in  the  Bed  river  valley ; 
also  found  at  the  lake  of  the  Woods,  Davown, 

XANTHlUMy  Toum.       Cocklebub.    Clotbub. 

X.  Canadense,  Mill.  (X.  strumarium.  in  Manual.)       Common  Cocklebur. 

Frequent,  or  common,  through  the  south  half  of  the  state  ;  extending  north  to  the 
northwest  side  of  Mille  Lacs  (common),  and  the  Bed  river  valley ;  found  at  the  lake  of 
the  Woods,  Dawson.  (A  variety  of  this  species,  having  no  pubescence  between  the 
prickles  of  the  fruit,  is  common,  occurring  in  company  with  the  ordinary  type ,  in  Blue 
Earth  county  and  along  the  Minnesota  river.    Leiberg,) 

X.  Canadense,  Mill.,  var.  echinatum,  Gray.       Cocklebur. 

Banks  of  Spirit  lake,  and  head-waters  of  Little  Sioux  river,  Oeyer;  banks  of  the 
Bed  river  (abundant),  Dawson,  Scott;  and  on  the  shore  of  lake  Superior. 

HEIilOPSIS,  Pers.       Ox-eye.    False  Sunfloweb. 

H.  Isevis,  Pers.       Ox-eye.    False  Sunflower. 

North  of  lake  Superior  (common),  JuM,  Roberts;  upper  Mississippi  river.  Garrison; 
Pembina,  Chichering.  PerhaiM  these  references  should  be  placed  Instead  under  the 
following  species,  which  certainly  Is  the  prevailing  representative  of  the  genus  In  this 
state. 

H.  scabra,  Dunal.*    (H.  IsBvis,  Pers.,  var.  8cabra,  Torr.  &  Gray.)       Ox-eye. 

False  Sunflower. 

Bed  river  prairie,  Dawson,  Scott,  Havard;  Todd  county,  also  Minneapolis  and  Steele 
county  (common),  Upham;  Stearns  county.  Garrison;  Anoka  county  and  New  Ulm, 
Juni;  Martin  county  and  Emmet  county,  Iowa  (abundant^  CraUy;  Blue  Earth  county, 
Oedge 


*  Hbliopsis  scabba,  Dunal.  Hispldulous-scabrous,  especially  the  leaves,  2  to  4 
feet  high  :  leaves  from  broadly  ovate  and  subcordate  to  ovate-lanceolate,  the  upper 
occasionally  entire  :  rays  oblong,  nearly  or  quite  an  inch  in  length  :  akenes  smooth, 
but  the  angles  above  pubescent  when  young,  the  summit  usually  bearing  an  obscure  or 
evident  and  irregular  coroniform  chaffy  pappus,  or  sometimes  2  or  3  conspicuous  and 
rigid  teeth  !  Otherwise  as  the  foregoing,  into  which  it  may  pass.  Oray*s  Synoptical 
Flora  of  N.  A. 
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ECHINACEA,  Moench.       Pubfle  Cone-flower. 

£•  angnstifoliay  DC.       Narrow-leaved  Parple  Cone-flower. 

Abundant  south  and  louthweit;  extending  north  to  Anoka  county,  Jtmi,  Stearns 
county,  Campbell,  Grant  county,  Koberts,  and  Clay  county  (common),  Upham.  (The 
club-shaped  stems,  six  to  nine  Inches  high,  remain  standing  through  the  winter.) 

RUDB£CKIAy  L.       Cone-flower. 

R.  laciniata,  L.       Cone-flower. 

Ck>mmon,  or  frequent,  through  the  south  half  of  the  state  and  In  the  Red  river  yal- 
ley  ;  on  Roseau  river,  Dawson, 

R.  subtomentosa,  Parsh.       Cone- flower. 
Lapham,    Steams  county,  Garrison.      Southeast. 

R.  birta,  L.       Cone-flower. 

Common,  occasionally  abundant,  throughout  the  state,  excepting  perhaps  north- 
eastward. 

LEPACHYS,    Raf.       Lepachtb. 

li.  plnnata,  Torr.  &  Gray.        Lepachys. 

Frequent,  in  some  places  abundant,  southward ;  extending  north  to  Minneapolis 
(common)  Roberts,  Steams  county,  Campbell,  and  in  the  Red  river  valley  to  Clay 
county  (common),  Upham^  and  Pembina,  Havard, 

Li.  coluinnaris,  Torr.  &  Gray.*       Lepachys. 

Upper  Minnesota  river,  Oeyer;  near  Moorhead,  Lelberg,  and  Glyndon,  Clay  county. 
Qedge;  Pembina,  Scott.       West. 

HELIANTHUS,  L.       Sunflower. 

H,  petiolariSy  Nuitf       Sunflower. 

Dunes  at  Sand  Hill  river.  Garfield,  Polk  county  (lanceolate  leaves,  opposite  on  lower 
half  of  the  stem  ;  rays  about  12,  one  to  one  and  a  half  inchei  long ;  disk  dark-purple) 
L" ;)  'law .    West. 

H  annuus,  L4    (H.  lentlcularie,  Dougl.)       Sunflower. 

Frequent  In  the  Red  river  valley;  Saint  Vincent,  Grand  Forks,  and  Norman  county, 
Upham.  West.  (Indigenous  throughout  the  western  half  of  tbe  United  States ; 
referred  to  H.  annuus,  L.,  the  cultivated  sunflower,  as  its  original  and  typical  form,  by 
Gray  in  the  Botany  of  California  and  American  Journal  of  Science,  series  3,  xxv,  345. 
GIgantesque  forms  everywhere  commonly  cultivated,"  and  occasionally  adventive.) 
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*Lbpachy8  columnaris,  Torr.  &  Gray.  Strigose -scabrous,  branched  from  the 
base,  1  to  2  feet  hlgb  ;  radical  leaves  usually  undivided,  spatulate-lanceolate,  cauline 
ones  plnnately  parted,  the  upper  sessile,  segments  linear-lauceolate  or  oblong,  rigid, 
mucroiiulate,  entire,  rarely  somewhat  lobed  ;  disk  columnar,  longer  than  the  5  to  8  ob- 
long or  obovate-oval,  recurved,  yellow  rays ;  chaff  with  woolly  tips.  Disk  i  inch  or 
more  long.   Porter  and  Coulter's  Flora  of  Coloralo. 

tHRLiANTHUS  PETiOLABis,  Nutt.  Stem  crect,  1  to  3  feet  high,  strigose  or  hispid, 
branching ;  leaves  scabrous,  alternate,  the  lower  sometimes  opposite,  ovate-lanceolate 
or  ovate,  entire  or  somewhat  repand -toothed,  3-nerved,on  very  long,  slender,  scabrous 
petioles;  peduncles  terminal,  naked,  bearing  solitary  (usually  large)  heads;  scales  of 
the  involucre  lanceolate,  acute  or  acuminate;  disk-flowers  pubescent  at  base  ;  achenla 
villous ;  pappus  of  two  chalf y  awns .  Heads  very  variable  in  size .  Porter  and  Coulter's 
Flora  of  Colorado. 

iSee  description  of  Heuakthus  aknuxjs.  L.,  on  next  page. 
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H.  rigidus,  Deaf.        Sunflower. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  Talley  ;  one  to 
three  feet  high  on  the  natural  prairie ;  persisting  as  a  troublesome  weed  in  wheat- 
fields  during  the  first  two  or  three  years  of  cultlyatlon,  there  growing  from  three  to  five 
feet  in  hight. 

H.  laetiflonis,  Pers.       Sunflower. 

Martin  county,  Oedge;  Blue  Earth  county,  Leiberg;  Redwood,  Todd  (common), 
Wadena  and  Polk  counties,  Upham;  Pembina,  Havard.      South  and  west. 

H.  occidentalis,  Riddell.       Sunflower. 

Ht.  Croix  river.  Parity;  plentiful  near  lake  Johanna,  Ramsey  county,  Roberts,  Her- 
rich;  lake  Pepin,  Miaa  Manning.      Infrequent.       Southeast. 

H.  Maximilianiy  Schrader.*        Sunflower. 

Common  in  the  south  half  of  the  state  :  reaching  eastward  at  least  to  Minneapolis, 
where  It  is  plentiful ;  also  abundant  in  the  Red  river  valley ;  extending  northwest  to 
the  Saskatchewan  river  (Gray's  Synoptical  Flora  of  N.  A.),  Usually  from  nine  to  eigh- 
teen inches  high,  or  sometimes  three  to  five  feet,  on  the  natural  prairie  ;  but  continuing 
as  the  most  troublesome  weed  in  wheat-fields,  where  It  commonly  grows  four  to  six  feet 
in  hlght  and  sometimes  eight  feet  or  more ;  foliage  dull,  grayish  green  ;  flowers  showy» 
occasionally  double  (with  ail  the  corollas  llgulate),  blooming  from  July  to  September. 
The  most  noteworthy  member  of  this  genus  in  Minnesota.      West  and  south . 

Determined  by  Prof.  Aaa  Oray;  previously  supposed,  by  the  local  botanists  of  the 
state,  to  be  H.  giganteus,  L. ;  In  Dr.  Lapham's  catalogue.  It  appears  to  be  called  H.  to- 
mentosus,  Michx. ;  to  R.I,  Cratty  and  J,  C.  Arthur  belongs  the  credit  of  obtaining  its 
correct  Identification.  (See  Arthur's  Contribtdions  to  the  Flora  of  Iowa,  No.  V,  and  his 
note  respecting  this  species  In  the  Botanical  OazetU,  vlii,  p.  339.  Dr.  George  Engelmann 
wrote  me,  Dec.  27, 1883  :  *'The  notice  In  the  Botanical  OazetU  about  Hellanthus  Maxl- 
mlllanl,  wondering  that  it  was  found  so  far  north,  in  Minnesota,  Is  founded  on  error. 
The  species  comes  originally  from  the  upper  Missouri,  latitude  of  Minnesota,  and  has 
often  been  collected  In  Minnesota  also  by  me ;  but  extends,  like  many  prairie  plants, 
through  many  degrees  of  latitude,  to  Texas.") 

H.  grifiTAnteuSs  L.        Sunflower. 

St.  Croix  river.  Parry;  lake  Pepin,  Miss  Manning;  Minneapolis,  Twining;  north  of 
lake  Superior,  Roberts;  and  northwest  to  the  Saskatchewan  river,  Gray's  Synoptical 
Flora  of  N.  A.      Infrequent      Rast  and  north. 

H.  g^osse-serratus,  Martens.        Sunflower. 

Moist  prairies,  Minnesota  river,  Geyer;  abundant  In  Martin  county  and  In  Emmet 
county,  Iowa,  Cratty;  lake  Pepin,  Miss  Manning;  moist  land,  Minneapolis,  and  Red- 


HsLiANTUDS  AXKUus,  L.  (H.  Icutlcularls,  Dongl.)  Annual,  scabrous  and  even 
hispid ;  stems  purple-spotted,  stout,  3  to  8  feet  high,  branching :  leaves  alternate, 
ovate,  acuminate,  coarsely  serrate,  8  to  e  Inches  long,  2  to  4  inches  broad,  3-nerved  at 
the  base  and  suddenly  narrowed  Into  a  petiole  nearly  as  long  as  the  leaf ;  uppermost 
leaves  more  lanceolate;  heads  mostly  panlcled,  peduncled, 2^  to  4  Inches  broad  ;  Invo- 
lucre spreading  ;  the  numerous  ovate  dilate  abruptly  acuminate  scales  Imbricated  In 
about  3  rows,  outer  ones  shortest ;  rays  20  to  24  [to  40],  large ;  chaff  of  the  fiat  receptacle 
nearly  as  long  as  the  purplish  dlsk-fiowers,  concave,  oarlnate,  trlcuspldate,  the  middle 
point  much  the  strongest  and  dark -colored ;  achenla  finely  appressed-pubescent ;  pap- 
pus of  two  lanceolate  chaffy  awns.  Eaion  in  BoL  Rep,  of  King's  Expl.  of  the  Fortieth 
Parallel. 

*Helianthu8  Maxim iuani,  Schrad.  Stem  strlgose-scabrous,  branched  ;  leaves 
alternate  (those  of  the  branches  sometimes  opposite),  lanceolate,  entire  or  nearly  so, 
tapering  to  each  end,  acuminate,  very  scabrous  and  often  eanescent-strlgose  on  both 
sides,  the  lower  petloled ;  scales  of  the  Involucre  lanceolate-subulate,  much  attenuate, 
strlgose-canescent ;  pappus  of  two  lanceolate  slightly  fringed  chaffy  scales.  Arthur's 
Contributions  to  the  Flora  of  Iowa,  No.  V,  from  Torrey  and  Oray's  Flora  of  N,  A, 

6F 
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wood,  Stearns  and  Pope  counties  (eommon),  Upham;  less  frequent,  or  wanting,  in  ttia 
Bed  river  valley ;  four  to  eigtit  feet  tiigli ;  leaves  dark  green,  coarsely  toothed,  wIUi 
intervals  varying  from  a  quarter  to  two-thirds  of  an  inch  between  the  teeth.       South. 

H«  strumosus,  L.       Sunflower. 

Through  the  south  half  of  the  state,  infrequent.  Douglas  oouuty,  Mrs.  Terry; 
New  Ulm,  Jveni;  Blue  Earth  county,  Leiherg;  Minneapolis,  TwinAmg^  Kcuaube;  lake 
Pepin,  Mies  Manning,  [The  var.  mollis,  Torr.  &  Gray,  probably  also  occurs  in  this  state.] 

H.  divaricatuSy  L.       Sunflower. 

Minneapolis,  etc.  (common),  Roberts;  Saskatchewan  river,  Oray's  SynopUedl  Flora 
of  N.  A,      South  and  west. 

H.  hirsutus,  Raf.       Sunflower. 

Minneapolis,  ZHrintny,  Upham;    Worthington,  Nobles  coimty  (common).  Foots, 
Soutb. 

H.  tracheliifolius,  Willd.       Sunflower. 

Frequent,  or  common,  throughout  the  state,  excepting  northeastward.  Mlnneapo^ 
lis,  Roberts;  lake  Pepin,  Miss  Manning;  upper  Mississippi  river,  Oarrison;  Pembina, 
Havard;  Kice  (common),  Morrison  and  Polk  counties  (often  showing  forms  intermediate 
between  this  and  the  next,  partaking  of  the  characters  of  both),  Upham, 

H«  decapetalus,  L.       Sunflower. 

Lapham.  Anoka  county,  also  New  Ulm  (common),  Juni;  Steams  county,  etCn 
Upham,  [Tbe  form  called  var.  frondosus,  in  Gray's  Manual,  has  been  obsenred  In 
Steams  county  by  Oarrison.] 

U*  tuberosus,  L.     (H.  doronicoides,  in  Manual,)        Sunflower.    (Original 

of  Jerusalem  Artichoke.) 

Throughout  the  state.  Minnesota  and  St.  Croix  rivers.  Parry;  Redwood  Falls,  Jf  fat 
BiUler;  New  Ulm  (eommon),  Juni;  upper  Mississippi  river,  Oarrison;  common  in  the 
valley  of  the  St.  Louis  river  and  northeasterly,  ClarH;  extending  northwest  to  the  Sas- 
katchewan river,  Gray's  Synoptical  Flora  of  N.  A. 

H.  tuberosuSy  L.,  var.  subcanescens.  Gray.       Sunflower. 

Mostly  dwarf  (about  two  feet  high),  comparatively  small -leaved,  rough -hispiduloui 
or  scabruus,  but  the  lower  face  of  the  leaves  whitish  with  soft  and  fine  pubesoence.— 
Plains  of  Minnesota,  Dakota,  etc.,  Kennicott,  Coues,  Ward,  sometimes  with  well -de- 
veloped tubers.   Gray's  Synoptical  Flora  of  N,  A. 

COREOPSIS,  L.       TiGKBSBD. 

C«  lanceolata,  L.       Tickseed. 
Lapham.      Rare.      Southeast. 

C*  tinctoria,  Nutt.*       Tickseed. 

Low  ground,  Saskatchewan  and  Minnesota  to  Louisiana,  Texas  and  Arizona.  Gray's 
Synoptical  Flora  of  N.  A^ 

Cpalmata,  Nutt.       Tickseed, 

Common  through  the  south  half  of  the  state;  extending  north  to  the  upper  Missis- 
sippi river,  Houghton,  C^amson,  and  northwest  to  Winnipeg,  Gray's  SynopOcdl  Flora 

4tf  N.A, 


*COBBOPSi8  TiKCTOBiA,  Nutt.  Annual :  glabrous,  2  or  3  feet  high:  leaves  opposite; 
radical  and  some  lower  cauline  leaves  2-piDnately  divided  into  lanceolate  or  linear 
<Uvislons ;  upper  with  3  to  7  linear  divisions  :  outer  involucre  short  and  close  :  rays  from 
half  to  three-fourths  inch  long,  sometimes  base  only,  sometimes  nearly  all  crimson- 
brown  :  akenes  oblong,  thlnnlsh,  moderately  incurved,  wingless ;  pappus  none  or  an 
obscure  border.    Qray^s  Synoptical  Flora  of  N,  A. 
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C.  aristosa,  Michx.       Tickseed. 

Anoka  eouoty,  Juni;  peat  bogs.  Blue  Earth  eoanty,  LHberg,     Infreqaent.     Soatb. 

C.  trichospermay  Michx.        Tickseed  Sanflower. 
Lapham.      Saiot  Paul,  KeUey.      Southeast. 

BID£NS,  Toum.        Bur-Mabioold. 

B.  fW>nd08a9  L.        Common  Beggar-ticks.    Stick-tight. 
Common,  or  frequent,  throughout  the  state. 

B.  connata,  Muhl.        Swamp  Beggar-ticks. 

Lapham,      Blue  Earth  county,  Leiberg;  Minneapolis,  Robots,      South. 

B*  cemua,  L.       Smaller  Bar-Marigold. 

Common  north  of  lake  Superior,  Bobtrta,  and  at  Glenwood,  FOpe  county,  Upham; 
Steams  county,  Campl)eU;  Anoka  county,  also  New  Ulm,  JvM;  Bamsey  county,  KeUty ; 
lake  Pepin,  if  iss  Manning;    Nobles  county,  Lefberg;    not  common  southward,  nor  In 
the  Red  river  valley. 

B.  chrysanthemoides,  Michx.       Larger  Bar-Marigold. 
Common  throughout  the  state. 

B.  Beckii,  Torr.        Water  Marigold. 

St.  Croix  river  to  the  sources  of  the  Mississippi,  Houghton;  lake  of  the  Woods, 
DoiOMm;  Minneapolis  (conmion),  RoberU,       Probably  frequent  throughout  the  state. 

DYSODIA,  Cav.       Fbtid  Marigold^ 

D.  chrysanthemoidesy  Lag.       Fetid  Marigold. 
Nobles  county,  X<eiber(/.      Infrequent.      South. 

GAULLiARDIAy  Foageroox.       G-aillabdia. 

G.  aristata»  Parsh.*       Gaillardia. 

Lapham,  Bed  river  valley,  in  Clay  oaunty,  Oedge,  Marshall  oounty,  WIneheU,  and 
near  Saint  Vincent,  ScotL      West. 

*0 AiixABDiA,  Fougeroux.  Heads  many-flowered,  radiate ;  rays  neutral ,  deciduous, 
many-nerved,  the  apex  trifld ;  disk -flowers  perfect,  the  tube  short,  the  6-cleft  limb  his- 
pid with  articulate  usually  colored  hairs.  Receptacle  convex,  usually  flmbrlllate.  In- 
volucral  scales  In  two  or  three  series,  from  a  rigid  base,  running  into  a  leafy  appendage 
longer  than  the  disk.  Branches  of  the  style  terminai-ed  by  a  long  awl -shaped  hispid 
appendage.  Achenla oblong  or  Inversely  pyramidal,  villous.  Pappus  of  6  to  10  mem- 
branous or  hyaline  scales,  the  midnerve  produced  Into  a  slender  awn.— North  i^nerlean 
herbs  more  or  less  pubescent  or  glandular.  Leaves  alternate,  the  lower  ones  petloled 
and  often  lobed,  the  upper  sessile  and  entire.  Heads  on  long  naked  peduncles.  Bays 
yellow,  often  saffron-colored  or  brownish-purple  at  the  base.  Disk-flowers  yellow  or 
violet.    Bot.  Rep.  of  King*$  Kxpl.  of  the  Fortieth  Parallel. 

O.  ABiBTATA.  Pursh.  Pereuuial,  vlllous-pubescent  or  almost  tomentose  with  jointed 
hairs ;  stem  simple  or  branched,  l  to  2  feet  high  ;  leaves  minutely  punctate ;  radleal 
andlower  ones  lanceolate,  tapering  into  slender  petioles,  sinuate  plnnatlfld  or  coarsely 
toothed,  minutely  serrate  or  nearly  entire ;  the  uppermost  linear  or  oblong- lanceolate, 
sessile,  usually  dilated  at  the  base  and  partly  clasping ;  heads  large,  1%  to  2\i  Inches  In 
diameter,  including  the  rays ;  involucre  hirsute ;  eoroUasof  the  disk  with  short,  broadly 
subulate  teeth,  of  a  rich  brownish-purple  or  maroon  color ;  rays  lo  to  18,  crowded. 
elODgated -cuneiform,  deep  yellow;  chaf[  of  the  pappus  6  to8,  broadly  lanoeolate ;  Am- 
tarlllse  of  tbe  receptacle  few,  aristSBform,  slender,  distinct,  not  dilated  at  the  base,  2  to 
a  times  the  length  of  the  nearly  smooth  aehenla.  Portm-and  CouUer*$  Flora  of  Colorado. 
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G .  pinnatifida ,  Torr.*       Gaillardia. 

Red  riTer  prairie,  Daw9on,  West  (mostly  southwest).  [Perhaps  more  eorrectly 
referable  to  the  preceding  species.] 

HELENIUM,  L.        Skbszb-wbbd. 

H.  autumnale,  L.       Sneeze- weed. 

Common  through  the  south  half  of  the  state  and  In  the  Bed  riTer  valley  ;  extending 
northeastward  at  least  to  the  apper  Mississippi  river,  Oarriaon. 

AKTHEMIS,  L.       Chamomilb. 

A,  Cotula,  L.  {MartUa  Cotula,  DC.)       May-weed,    Dog  Fennel. 

A  common,  often  abundant,  weed  In  the  southern  two-thirds  of  the  state  ;  less  fre- 
quent In  clearings  of  the  forest  farther  uorth  ;  also  less  common  westward,  and  scarce 
flrom  Ada  northward  In  the  Bed  river  valley. 

A.  ndbiliSf  L.        Garden  Chamomile, 
Adventlve,  Beaver  Bay,  Junt 

AGHILLiEA,  Vaill.       Yarrow. 

A.  Millefoliuniy  L.       Common  Yarrow  or  Milfoil. 

Gommon  throughout  the  state.  The  following  notes  describe  this  species  on  the 
north  shore  of  lake  Superior :  ''Abundant  all  along  the  shore,  forming  a  fringe  of  white 
just  on  the  line  between  the  forest  trees  and  the  waves ;  was  not  found  in  other  situa- 
tions.*' Juni. ~*'The  rose-colored  variety  occurs  sparingly,  showing  all  shades.of  color 
from  white  to  a  quite  deep  pink."    Roberts. 

CHRYSANTHEMUM,  Toum.       CaRT8ANTHBin7M. 

C.  Leucanthemum,  L.  {Leucanthemum  milgare.  Lam.)        Ox-eye  Daisy •     White- 

weed. 

Lake  City,  ifiss  Mawning;  Stillwater,  Miss  Field;  Mankato,  Prof.  BechdoU;  BUn- 
neapolls  (.frequent),  RoherU;  Saint  Cloud,  CamphcU;  upper  Mississippi  river,  Oarriaon, 
Bare  or  local ;  inclined  to  spread ;  an  abundant  and  pernicious  weed  in  states  farther 
east. 

TANACETUM,  Toum.       Tansy. 

T.  vulgar^ t  L.        Common  Tansy. 

Adventlve  :  lake  Pepin ;  Qoodhue  county ;  Minneapolis ;  Blue  Earth  county ;  Em- 
met county,  Iowa. 

T.  Huronense^  Natt.       Lake  Uaron  Tansy. 

Upper  Mississippi  river.  Garrison.       Infrequent.      North. 

AKTEMISIA,  Toum.       Wormwood. 

A.  g^lauca,  Pall.f       Wormwood. 

Saskatchewan  and  Minnesota,  Drummond,  NieoUet,  KennieoU.  {Oray's  Synoptical 
Flora  of  N.  A.) 

*Gaillardia  pinnatifida.  Ton*.  Perennial,  canescent ;  stems  8  to  12  inches  high, 
branching ;  leaves  sessile,  pinnatlfld.  the  rachis  and  remote  lobes  linear;  heads  rather 
small;  involucre  In  about  two  series,  nearly  equal  to  the  disk ;  rays  deeply  3-cleft ;  chaff 
of  the  pappus  lanceolate ;  flmbrillaB  of  the  receptacle  aristseform,  slender,  sparse,  longer 
than  the  aohenla.  Porter  and  CouUer*s  Flora  of  Colorado.^A  showy  flower ;  heads  1  to 
2  inches  broad  ;  rays  yellow,  or  purple  toward  the  base ;  disk-flowers  purplish  :  leaves 
1  to  3  inches  long.   Bot.  Rep.  of  King's  Expl.  of  the  Fortieth  PareiUel. 

t  See  description  of  Abtsmisia  glauga.  Pall.,  on  next  page. 
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A.  dracunculoides,  Purah.        Wormwood. 

Common  through  the  south  half  of  the  state,  and  probably  oecurriag  also,  but  less 
frequently,  in  the  Bed  river  Talley ;  extending  northeast  to  Crow  Wing  and  Todd  coun- 
ties, Upham, 

A.  borealis,  Pallas.       Wormwood. 

Upper  Mississippi  river,  Garrison.  North.  [E*robably  thevar.  Wobmskioldii, 
Bess.,  which  is  taller,  lo  to  16  inches  high,  with  more  numerous  heads  in  looser  or  com- 
pound narrower  thyrsus.    Chrav*$  Synoptiedl  Flora  of  N.  A,] 

A.  Canadensis^  Michx.       Wormwood. 

Lake  Superior  to  sources  of  the  Mississippi,  Hotighton,  ChirriBon;  lake  of  the  Woods* 
Dawson;  Bed  river  valley,  Scott;  White  Bear,  Bamsey  county,  KeUey.       North. 

A.  caudata,  Michx.       Wormwood. 

Common  through  the  south  half  of  the  state ;  abundant  (frequently  havkig  galls)  in 
the  Bed  nver  valley,  Upham. 

A.  serrata,  Natt.*       Wormwood. 

Prairies  and  low  grounds,  Illinois  to  Dakota;  first  colleeted  by  Nuttall.  (Gray's 
Synoptical  Flora  of  N,  A.) 

A.  longifolia,  Nuttf       Wormwood. 

Bocky  banks,  Minnesota  and  Nebraska  to  Saskatchewan  and  Montana ;  first  col- 
lected by  NuttaUt  or  by  Lewis  and  Clarke.   (Gray's  Synoptical  Flora  of  JY.  A,) 

A*  JLudoviciana,  Nutt.       Western  Magrwort.    '*  Sa^^e.'' 

The  form  with  incised  or  subpinnatifld  leaves  is  occasionally  found  through  the  south 
half  of  the  state  and  in  the  Bed  river  valley,  Upham,  This  is  not  regarded  by  Gray's 
Synoptical  Flora  as  distinct  from  the  form  with  undivided  leaves  (var.  gnaphalodes.  In 
Jf onuol),  which  has  been  noted  as  follows  :  Minneapolis,  Roberts;  Blue  Earth  eounty, 
Leiberg;  abundant  in  Martin  county,  and  in  Emmet  eounty,  Iowa,  OrcUty;  Bed  river 
valley  (common),  Upham^  Scott.  (Sir.  Arthur  states  that  the  first  of  these  forms  is 
infrequent  or  rare  in  Iowa ;  but  that  the  secoud  is  common  there.  Specimens  of  this 
species  sent  by  Prof.  Oedge  from  Marshall,  Lyon  county,  in  rich  soil  near  the  Bedwood 
river,  have  the  broadly  lanceolate  leaves  all  entire  oronly  sparingly  toothed,  with  their 
upper  surface  nearly  glabrate  and  green  ;  as  is  said  by  Gray's  Synoptkal  Flora  to  be 
sometimes  their  condition .) 

A.  biennis,  Willd.       Biennial  Wormwood. 
Frequent,  often  common,  throughout  the  state. 

A.  Absinthium,  L.        Comtnan  Garden  Wormwood, 

Lapham.      Blue  Earth  county,  Leiberg.      Barely  adventive. 


Abtbmisia  olauoa.  Pall.  Minutely  silky  pubescent  or  eanescent,  sometimee 
i^abrate  and  glaucous:  stems  strict,  a  foot  or  two  high, somewhat  woody  at  base:  leaves 
rather  short,  from  linear-  to  oblong-lanceolate,  mostly  entire,  occasionally  some  8-clef t, 
#r  the  lowest  even  more  divided  :  heads  nearly  of  the  next,  into  which  it  probably 
passes.    Oray*8  Synoptical  Flora  of  N.  A, 

*Aetkmisia  8BBBATA,  Nutt.  Stoms  6  to  9  foct  high,  vory  leafy ;  leaves  green  and 
glabrous  above,  white-tomentose  beneath,  lanceolate  or  uppermost  linear,  3  to  7  inches 
long,  all  serrate  with  sharp  narrow  teeth,  pinnately  veined,  the  earliest  sometimes 
pinnately  incised :  heads  amply  paniculate,  rather  few-flowered,  less  than  two  lines 
long,  greenish,  hardly  pubescent.    Gray's  Synoptical  Flora  of  N.  A. 

tABTKMisiA  LONQiFOLiA,  Nutt.  Stem  2  to  6  feet  high  :  leaves  entire,  at  first  tomen- 
tulose,  but  usually  glabrate  above,  white  tomentose  beneath,  linear  or  llnear-laneeolate 
(3  to  7  Inches  long,  1  to  6  lines  wide) ;  veins  obsolete  :  heads  amply  paniculate,  usually 
eanescent,  2  to  3  lines  long.    Gray's  Synoptiedl  Flora  of  N,  A, 
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A.  firigrida ,  Willd.       Wormwood.    "  Sage/ 

Lake  Superior ;  "rising  ground,  east  of  tbe  Bed  river  prairie/'  i>atMon,  8taU;  and 
southward  to  Minneapolis  (plentiful  on  the  riyer  bluffs  below  the  falls  of  St.  Anthony) 
and  Fort  Snelllng,  lake  Pepin,  MUs  Manning,  and  Pipestone  county,  Leiberg,  Mn, 
Bennett    Local. 

GKAPHAXilUM,  li.       Ccdwbsd.    Eykblabtino. 

G.  decurrens,  Ives.       Everlastmg. 

North  shore  of  lake  Superior  (Deronda  bay  and  Grand  Portage  Island),  Juni;  Niool* 
let  county,  Oedge,      Infrequent,       I^ortheast. 

G.  polyoephalum,  Michx.       Common  Everlasting. 

Throughout  the  state,  but  infrequent  Lake  Superior,  WhUney;  lake  of  the  Woods, 
Dawecn;  St.  Orolx  Falls,  Mi$B  Field ;  lake  Pepin,  MUb  Manning;  Bine  Earth  eounty, 
Leiberg. 

G.  uligrinosum,  L.       Low  Cudweed. 

Lapham,      Pipestoneeonnty,  31  rs.  Bennett.      Infrequent. 

ANAPHAIilS,  DC.       Everlabtihg. 

A.  margraritacea,  Benth.  &  Hook.    (Antennaria  margaritacea,  R.  Br.) 

Pearly  Everlasting. 

Common  at  Beaver  Bay  (north  shore  of  lake  Superior),  and  at  Minneapolis,  Aob- 
erU;  Wadena  county,  etc.,  Upham;    Blue  Earth  county,  Leiberg.        Throughout. 
Local. 

ANT£KNARIA«  Gsertn.       Eveblasting. 

A«  plantagrinifolia.  Hook.       Plantain-leaved  Everlasting. 
Common,  or  abundant,  throughout  the  state. 

£B£€HTIT£S,Eaf.       Firewsed. 

E.  hieracifoUa,  Raf.       Fireweed. 

steams  county,  Oarrieon;   Douglas  county,  Mrs.  Terry;   falls  of  the  St.  Croix, 
Parry;  Minneapolis,  JToMube;  lake  Pepin.  AfiMlfonnini;;  Anoka  county,  also  New 
Ulm,  Juni;  Blue  Earth  county  (common),  Leiberg.      South. 

C  AC  ALIA,  L.       Indian  Plantain. 

C.  reniformis,  Muhl.       Great  Indian  Plantain. 

Fillmore  eounty,  WincheU ;  lake  Pepin,  Ifita  Mannhig;  Hennepin  county,  Herrfcfc. 
Infrequent.      South. 

C.  atriplicifolia,  L.       Pale  Indian  Plantain.  . 

Goodhue  county,  Sandberg,      Southeast. 

C.  tuberosa,  Nutt.       Tuberous  Indian  Plantain. 

Dakota  county  (frequent),  XJpham:  Steele  eounty,  Mies  Bixby;  Blue  Earth  county, 
Leiberg;  New  XJlm,  Juni;  common  in  Martin  county  and  in  Emmet  eounty,  Iowa,  Cratty. 
South. 

S£N£CIO,  Toum.       Gboundsbl. 

S.  vulgaris,  L.        €k>mmon  ChroundseL 

Mankato  (frequent),  Leiberg;  Saint  Paul,  KeUey, 

S.  palustriSy  Hook.       Groundsel. 

Common,  or  frequent,  through  the  northernand  central  portions  of  the  state : 
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extending  eastward  at  least  to  the  St.  Loais  river,  Mrs,  HerHcH,  Morrison  county  and 
Minneapolis,  Upham,  Goodhue  county,  Sandberg,  and  lalce  Pepin,  Mi88  Manning; 
abundant  about  lalies  In  Grant  county,  Roberts,  and  In  swamps  near  New  Ulm,  Junif 
very  rare  in  Kmmet  county,  Iowa,  Cratty. 

S.  intesrerrimoA,  Nuit.*       Groundsel. 
Lapham,      West. 

S.  aureus,  L.       Golden  Ragwort.    Sqaaw-weed.    Life-root. 
Common,  or  frequent,  throughout  the  state,  in  some  portions  abundant. 

S.  aureus,  L.,  var.  obovatuSy  Torr.  &  Gray.       Golden  Ragwort.    Squaw- 
weed. 

Minneapolis,  Kaatube ;  Pipestone  county,  Mrs.  Bennett;  and  perhaps  throughout  ' 
the  state. 

S.  aureus,  L.,  var.  Balsamitse,  Torr.  &  Gray.      Golden  Ragwort.    Sqaaw- 
weed. 

Throughout  the  state.       North  of  lake  Superior,  Ag<u9iz ;  Pembina,  Chiehtriim; 
Pokegama  Falls,  HougTUon;  Minneapolis,  Roberts. 

S«  canusy  Hook.f       Groundsel. 

Put  in  bay,  north  shore  of  lake  Superior,  Juni.      North. 

S.  lugrenSy  Ricbardson.t  (Including  yar.  Hookeri,  Eaton.)       Groundsel. 

Red  river  valley  near  Moorhead,  Leiberg;  Pipestone  county,  Mrs,  Bennett,   [Also 
Plymouth  county,  in  northwestern  Iowa,  Arthur.]       West. 

ARNICA,  L.       Arnica. 

A«  Chamissonis,  Less.    (A.  mollis,  Hook.)       Arnica 
North  shore  of  lake  Superior,  Juni,      North. 

CENTAUREA,  L.       Star  Thistle. 

C.  Cyanua,  L.        Blue-hoUle,    Bachelor* 9- Button, 
Escaped  from  gardens.  Blue  Earth  county,  Leiberg, 


«8bmboio  iifTSOBBBiMus,  Nutt.  Glabrous  throughout ;  stem  simple,  striate,  13  to 
18  inches  high ;  leaves  entire ;  radical  ones  3  to  6  inches  long  and  l  to  2  inches  wide, 
rather  obtuse,  tapering  Into  a  petiole,  somewhat  fleshy,  upper  small,  lanceolate,  acute, 
partly  clasping ;  corymb  simple  or  nearly  so ;  heads  rather  large,  8  to  20 ;  involucre 
hemispherical,  bracteolate,  scales  16  to  20,  narrowly  linear,  acute ;  rays  about  8,  small : 
disk -flowers  40  to  60 ;  achenia  striate,  nearly  glabrous.  Porter  and  Coulter's  Flora  of 
Colorado. 

tSBVScio  CAKU8,  Hook.  Whltlsh  tomentose  throughout ;  stems  tufted,  2  to  12 
inches  high  ;  radical  leaves  obovate,  obtuse,  narrowed  into  short  petioles ;  the  cauUne 
sessile,  lanceolate,  pinnately  cleft,  or  with  a  few  teeth  near  the  base,  rarely  entire ; 
heads  rather  large,  few  in  a  simple  corymb ;  involucre  nearly  ecalyeulate  ;  rays  8  to  12, 
not  twice  as  long  as  the  involucre ;  achenia  glabrous.  EaJUm  in  JSot.  Rep.  of  King's 
Expl.  of  the  Fortieth  PardOel. 

tSEMEao  LUG  ENS,  Richardsou.  Lightly  floceose- woolly  when  young,  in  the  typical 
form  early  glabrate  and  bright  green  :  stem  6  inches  to  2  feet  high,  few-  and  small- 
leaved  and  naked  above,  termifited  by  a  cyme  of  several  or  rather  numerous  heads 
(these  about  flve  lines  high) :  radical  and  lower  cauline  leaves  spatulate,  varying  to 
oval  or  oblong,  either  gradually  or  abruptly  contracted  at  base  Into  a  winged  or  mar- 
gined short  petiole,  usually  re  pan  d-  or  callous-denticulate  ;  upper  cauline  lanceolate 
or  reduced  and  bract-Uke  ;  bracts  of  the  campanulate  involucre  lanceolate,  with  ob- 
tuse or  acutish  commonly  blackish-sphacelate  tips  :  heads  many-flowered  :  rays  10  or 
12,  conspicuous.    Qray^s  Synoptieal  Flora  of  N,  A. 
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CNICUS,  Tourn.    (Included  in  Cirsicjm  by  IfanuaJ.)       Thistle. 

C.  lanceolatua,  Hoffm.        Common  Thistle, 

Frequent,  but  seldom  plentiful,  throughout  the  state.  North  of  lake  Superior, 
Juni;  Pembina.  Havard;  Minneapolis,  OrUwold,  Katsube;  lake  Pepin,  if  Cm  Mannina; 
Wabasha,  Oibmm;  Nicollet  county,  AUon;  Blue  Earth  county  and  soothward  (common), 
Leiherg. 

C.  Pitcherl,  Torr.        Pitcher's  Thistle. 

North  shore  of  lake  Superior,  Macoun;  doubtless  In  Minnesota. 

C.  undulatuSy  Gray.        Thistle. 

North  of  lake  Superior  (in  a  grass  field  at  Grand  Marals,  said  to  have  made  Its  first 
appearance  in  1878).  Roberts.  INear  Fort  Pierre,  Dakota,  Geyer.]  Plains,  &c.,  from 
lake  Huron  and  Minnesota  to  Saskatchewan,  west  to  Oregon,  south  to  Kansas  and 
New  Mexico.  Gfray '«  Synoptical  Flora  of  N.A, 

C.  undulatus,  Gray,  var.  canescens.  Gray.       Thistle. 

Merely  a  form  with  smaller  heads,  sometimes  not  over  an  Inch  long,  the  leaves 
varying  from  ell  lately  splnulose-dentate  to  deeply  pinnatlfid.--Minnesota  to  New 
Mexico  and  southern  Utah.    Oray^s  Synoptical  Flora  of  N.A, 

€•  uiidulatus,  Gray,  var.  megracepbalus.  Gray.       Thistle. 

stouter  form,  usually  broader-leaved,  with  broad  heads  2  Inches  or  more  long.— 
Minnesota  and  Texas  to  Idaho.    Qray's  Synoptical  Flora  of  N,  A, 

C.  altissimus,  Willd.       Tall  Thistle. 

Lake  Pepin,  MisM  Manning;  Minneapolis,  Simmons;  Faribault,  Miss  Beane;  Blue 
Earth  county,  Leiberg;  abundant  in  Martin  county,  and  in  Emmet  county,  Iowa.  Cratty; 
common  northwestward  and  In  the  Bed  river  valley,  Upham,  Scott.      South  and  west* 

O.  altissimus,  Willd.,  var.  discolor.  Gray.  (C.  discolor,  Muhl.)       Thistle. 

Minneapolis,  Kassube,  Roberts,  SimmoTis;  Hesper,  Iowa  (common),  Mrs.  Carter; 
Worthington  (common),  Foote;  Redwood  Falls,  Pemberton;  Anoka  county,  Juni; 
Stearns  county,  Garrison;  Clay  county,  Upham;  Pembina,  Havard.      South  and  west. 

C.  niuticus,  Parsh.        Swamp  Thistle. 
Common,  or  frequent,  throughout  the  state. 

V*  pumiliiSy  Torr.        Pasture  Thistle. 

Goodhue  county,  Sandberg;  Dakota  county  (frequent),  Upham;  Anoka  county, 
Juni;  Stearns  county.  Garrison;  Alexandria,  Douglas  county,  Mrs.  Terry.      South. 

C.  arvensis,  Hoffm.        Canada  Thistle. 

Newburgh,  Fillmore  county,  Mrs.  Carter ;  covering  about  an  acre  close  west  of 
Bochester,  Olmsted  county  ;  a  few  miles  east  of  Faribault ;  Stillwater,  Miss  Field;  on 
Western  avenue,  at  the  west  border  of  Minneapolis,  spreading,  Roberts.  Rare,  but 
likely  to  become  common  ;  In  many  districts  farther  east,  "a  most  troublesome  weed, 
extremely  difficult  to  eradicate." 

ONOPORDON,  Vaill.       Cotton  Thistle.    Scotch  Thistle. 

0.  acanthium,  L  CoUon  Thistle,     Scotch  Thistle. 

Lake  City,  Mrs.  Ray,      Rare. 

ARCTIUM,  L.  (Lappa,  Tourn.)       BurUOck. 

A.  Lappa,  L.  (L.  officinalis,  Allioni,  var,  major.  Gray.)        Common  Burdock, 

Common  through  the  south  half  of  the  state,  and  probably  northeastward;  less  fre- 
quent in  the  Red  river  valley. 
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CICHORIUM,  Tourn.       Succory.    Chicory. 

C.  IntyhuSy  L,       Succory,    Chicory, 

Mloneapolls, Herricfr;  near  Excelsior,  Heuaepin  county,  Mrt,  Terry.      Rare. 

KRIGIA9  Schreber.  (Inclading  Cynthia,  Don.)       Eriqia. 

K.  Yir^nica^  Willd.       Dwarf  Dandelion. 
Upper  Mississippi  river,  Oarrison.       Rare. 

K.  aniplexicaulis,  Nutt.  (Cynthia  Virginica,  Don.)       Cynthia. 

Common,  or  frequent,  tlirough  the  south  half  of  the  state  ;  extending  north  at  least 
to  Morrison  county  (common),  CTp/iam,  and  the  upper  Mississippi  river  Oarrison. 

TROXIMON,  Nutt.        Troximon. 

T.  cuspidatum,  Pursh.        Troximon. 

Common,  or  frequent,  through  the  south  and  west  portions  of  the  state  ;  extending 
northeast  to  laice  Pepin,  Miss  Manning ^  Minneapolis,  Twining ^  Roberts^  Stearns  county, 
Campbell,  and  Pembina,  Chickering. 

T.  grlAUCum,  Nutt.*       Troximon. 

Red  river  prairie,  Dawson,  Havard;  near  Glyndon,  Leil}erg,  Oedge;  Kittson,  Ste- 
vens and  Lincoln  counties,  Upham.  West.  [T.  aurantiacum.  Hook.,  has  been 
reported,  but  probably  erroneously,  at  Pembina.] 

TRAGOPOGON,  L.       Goat'b-Beaed.       Vegetable  Oyster. 

T.pratensi 8,  L.'f        Yellow  GoaVs-Beard, 

Naturalized  in  meadow  of  Spring  creek  near  Red  Wing,  Sandberg. 

HIERACIUM,  Tourn.        Hawkweed. 

H.  umbellatiini,  L.^        Hawkweed. 

North  shore  of  lake  Superior  to  the  Rocky  mountains  and  northward,  Gray's  Syn- 
optical Floraof  N.A.;  probably  in  northern  Minnesota. 


*  Troximok  glaucum,  Nutt.  Usually  a  foot  or  two  high,  rather  stout,  pale  or 
glaucous,  either  glabrous  or  with  loose  pubescence  :  leaves  linear  to  lanceolate,  from 
entire  to  sparingly  dentate  or  sometimes  laclniate,  4  to  12  inches  long  :  involucre  com- 
monly an  inch  high  and  many-flowered;  its  bracts  lanceolate  or  broader:  outer  series 
shorter,  often  pubescent,  or  even  villous  :  akenes  with  apex  tapering  gradually  into  a 
rather  stout  and  nerved  beak  which  is  shorter  than  the  body ;  akenes  with  the  beak  5 
•r  6  lines  long,  longer  than  the  pappus,  the  copious  and  rather  rigid  bristles  of  which 
are  (as  in  most  species)  only  denticulate-scabrous.     Oray*s  SynopticcU  Flora  of  N,  A, 

tXBAGOPOGON,  L.  Involucre  simple,  of  many  leaves;  receptacle  naked;  pappus 
plumous,  achenia  longitudinally  striate,  contracted  into  a  long,  filiform  beak.  Biennial 
European  herbs,  with  long,  linear,  grass-like  leaves.    Wood's  Class-Book. 

T.  pratensis,  L.  Leaves  linear,  those  of  the  stem  dilated  at  the  base  and  abruptly 
acuminated  into  a  slender  point  towards  the  apex,  glabrous.  Peduncles  scarcely  thick- 
ened beneath  the  anthodes  [heads].  Florets  yellow.  Achenes  with  the  beak  about 
as  long  as  the  achene,  ribbed ;  those  of  the  outer  florets  usually  muricated  on  the  ribs. 
Pappus  of  all  the  florets  of  plumose  hairs.    Sowerby^s  English  Botany,  vol.  v. 

tHiBRAdOM  UMBELLATX7M,  L.  Stcm  a  foot  or  two  high.  Strict,  leafy  to  the  top, 
bearing  a  few  somewhat  umbellately  disposed  heads  :  leaves  narrowly  or  sometimes 
broadly  lanceolate,  nearly  entire,  sparsely  denticulate,  occasionally  laciniate-dentate, 
all  narrow  at  base  ;  the  caullne  leaves  all  closely  sessile  :  involucre  half  inch  high,  or 
sometimes  smaller,  usually  livid,  glabrous  or  nearly  so :  outermost  bracts  loose  or 
spreading .    Gray*s  Synoptical  Flora  of  N.  A. 
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H.  Canadensey  Micbx.       Canada  Hawkweed. 

Common,  or  frequent,  throughout  the  state;  abundant  north  of  lake  Buperior, 
RoberU, 

H.  scabrum,  Michz.       Rough  Hawkweed. 

St.  Croix  river,  Parry;  Saint  Cloud,  Campbell;  Beaver  Bay,  Roberts;  Pembina, 
Chiektring,  (A  hawkweed  agreeing  with  Gray's  description  of  this  species  in  bearfnc 
40-  to  60- flowered  heads,  but  in  other  characters  like  H.  paniculatum,  grows  in  the  Be4 
river  valley  on  moist  prairie,  Upham.) 

H.  longipiluni,  Torr.       Long-bearded  Hawkweed. 

St.  Croix  river,  Parry;  Blue  Earth  county,  LHberg,      Rar«.      South. 

H,  venosum  j  L.        Rattlesnake-weed. 

Red  river  prairie,  Dawson,  Scott.      Infrequent. 

PR£XANTHES,  Vaill.      (Including  Nabalus,  Cass.)        Rattle- 
snake-boot. 

P.  alba,  L.        White  Lettuce.    Rattlesnake-root. 
Common  throughout  the  state. 

P.  serpentaria,  Pnrsh.*    (N.  albus,  Hook  ,  var.  serpentaria,  Gray.)       Rat- 
tlesnake-root. 

Hennepin  county,  Herrick;  Steams  county,  CampbeU,  [Devil's  lake,  Dakota* 
Oeyer.] 

P.  altissima,  L.       Tall  White  Lettnce. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun, 

P.  racemosa,  Michx.       Rattlesnake-root. 
Frequent,  or  common,  throughout  the  state. 

P.  aspera,  Michx.       Rattlesnake-root. 

Frequent  through  the  south  half  of  the  state ;  extending  north  to  Steams  county, 
Campbell,  and  Douglas  county,  Mre,  Terry. 

P.  crepidinea,  Michx.        Rattlesnake-root. 

Lake  Benton,  Lincoln  county,  Upham,      Infrequent.      South. 

LiYGOD£SMIA,  Don.       Ltgodbsmia. 

li.  juncea,  Don.       Lyf^odesmia. 

Common  south  west  ward,  on  sandy  land  ;  extending  north  and  east  to  Muskoda, 
Clay  county,  and  Sand  Hill  river,  Upham,  Pembina,  Hai^ard,  Meeker  county,  Campbell, 
Minneapolis,  Roberta,  St.  Croix  river,  Swezey,  and  Blue  Barth  county,  Leiberg. 

[Crepis  randnata,  Torr.  &Gra7,  whose  eastern  hmit  extends  from  the  Saskatchewaa 
region  to  Nebraska  and  Iowa  {Arthur),  and  the  nearly  related  C.  glauca,  Torr.  A  Gray« 
of  similar  range,  seem  likely  to  be  found  in  western  Minnesota.] 

*  Pbenakthks  SBRPBNTASiA,  Pursh.  Commonly2  fcct  high,  glabrous  or  a  little 
hirsute-pubescent :  stem  sometimes  purple-spotted,  rather  stout :  leaves  diversely 
variable,  assuming  all  the  forms  of  the  preceding  species :  inflorescence  corymbosely 
thyrsoid-paniculate  ;  the  heads  mostly  glomerate  at  summit  of  ascending  or  spreading 
flowering-branches  or  peduncles:  involucre  green,  rarely  purplish-tinged.  8-  to  la- 
flowered ;  flowers  purplish,  greenish  white  or  ochroleucous :  pappus  sordid  straw- 
color  or  whitish.  .  .  .  Open  grounds,  commonly  in  sandy  or  sterile  soil.  Gray's  Syi^op* 
ti€al  FUtrao/N.A, 
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TARAXACUM,  Haller.       Dahdkuon. 

T.  officinale,  Weber.    (T.  Dens-leoni?,  Desf.)       Common  Dandelion. 

Commoo,  often  abundant,  tbrougbout  most  of  tbe  state ;  but  less  freqaent  near  its 
west  side.  It  seems  to  be  quite  absent  from  some  districts  westward,  as  Ck>ttonwood 
ooanty,  HolMnger;  and  occars  rarely  in  the  Bed  rlTer  Talley  near  Saint  Vineent,  Dato- 
9ont  Havard, 

LACTUCAy  Toam.  (Includmg  Mulobdium,  Cass.)       Lbttuob. 

Li.  Canadensis,  L.       Wild  Lettuce. 
Frequent  tbrougbout  tbe  state. 

Li.  hirsnta,  Mohl.  (L.  Canadensis,  L.,  var.  sanguinea,  Torr.  &  Gray.)       Wild 

Lettuce. 

Minneapolis,  Roberts,  Upham;  frequent  in  Martin  county  and  in  Emmet  county, 
Iowa,  Cratty.      tk>utb. 

Lj.  pulchella,  DC.  (Molgedium  palchellam,  Nutt.)       False  or  Blue  Lettuce. 

Red  river  Talley  at  Pembina,  Havard,  and  near  Moorbead,  LeXberg;  lake  Carlos, 
Douglas  county.  Mrs.  Terry;  Minneapolis,  A,  W,  Jones;  Lake  Benton  and  Polk  county, 
Upham,      Nortb  and  west. 

L.  Floriclana,  Gsertn.  (M.  Floridanum»  DC.)        False  or  Blue  Lettuce. 
Lapham,      Wlnonacounty,  HbLr{n(rer;  Minneapolis,  2L.  IT.  Jones.      Soutb. 

li.  leucoph8ea»  Gray.  (M.  leucopbseum,  DC.)       False  or  Blue  Lettuce. 

Nortb  of  lake  Superior,  Roberts;  lake  of  tbe  Woods,  Daicson;  Pembina,  Havard; 
Blue  Eartb  county,  Leiberg, 

SONCHUS,  Toum.       Sow-Thistle. 

S,  oUraceu8j  L.        Common  Sow'  Thistle. 

Saint  Paul,  iTelley,-  Minneapolis,  Af  Cm  Butler;  Nicollet  county,  uliton;  NewUlm, 
Juni,      Infrequent. 

S,  asperj  Vill.        Spiny-leaved  Sow'Thistle, 

More  frequent  tban  tbe  preceding :  observed  at  Grand  Marais  and  Beaver  Bay.  on 
tbe  nortb  sbore  of  lake  Superior ;  at  Minneapolis ;  and  in  Qoodbue,  Winona,  Rice  and 
Bine  Earth  counties. 

S,  arvensis,  L.        Field  SoW'^ThiatU. 
Anoka  county.  Juni.       Infrequent. 

LOBELIACE^.        Lobelia  Family. 

LOBELIA,  L.       Lobelia. 

L.  carclinalis,  L.       Cardinal  Flower. 

Along  the  Mississippi  river  at  Wabasha,  Gibson,  lake  Pepin,  Miss  Manning,  and 
Saint  Paul,  Mrs,  Terry;  and  tbe  St.  Croix  river  at  Marine  Mills,  Washington  county. 
Miss  Cathcart,  and  at  St.  Croix  Falls,  Miss  Field, 

L.  syphilitica,  L.       Great  Lobelia. 

Common,  or  frequent,  through  the  south  half  of  tbe  state ;  extending  nortb  to  the 
upper  Mississippi  river,  Ckmrison,  and  tbe  Red  river  valley,  Oedge, 

L.  inflata,  L.       Indian  Tobacco. 

Lake  St,  Croix,  Parry;  St.  Croix  Falls,  Miss  Field;  Blue  Earth  county,  Leiberg, 
Infrequent. 
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Li.  spicata.  Lam.       Lobelia. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  Talley ;  extend- 
ing northeast  to  the  upper  Mississippi,  HouoMon. 

L.  KAlmiiy  L.       Ealm*8  Lobelia. 

Common  through  the  north  half  of  the  state  and  south  to  Minneapolis,  Robertt, 
Upham;  rare  southward,  as  in  peat  bogs  in  the  Minnesota  valley  between  Easota  and 
Manlcato,  LHberg. 

JL.  Dortmanna,  L.       Water  Lobelia. 

Isle  Koyale,  Dr.  A.  B.  Lyons;  doubtless  in  Minnesota  north  of  lalce  Superior. 

CAMPANULACEiG.        Campanula  Family. 

CAMPANUIiA,  Toam.        Bellflower. 

€.  rotundifblia,  L.       Harebell.    Bluebell . 

Common  throughout  the  state.  A  very  pretty  flower,  plentiful  In  all  our  prairie  re- 
gion and  along  the  shore  of  lake  Superior ;  in  the  latter  situation  varying  through 
intermediate  forms  to  the  var.  linlfolla  of  Gray's  Manual,  Roberts. 

C.  aparinoides,  Pursh.       Marsh  Bellflower. 

Common  throughout  the  state .  (In  the  vicinity  of  Mankato,  a  bellflower  is  reported 
by  Leiherg  as  common  in  bogs,  agreeing  well  with  the  description  of  this  species,  except 
in  the  large  size  of  the  flowers,  which  have  the  corolla  S  to  X  of  an  inch  long,  five 
times  as  long  as  the  small  calyx- lobes.  The  ordinary  smaller-flowered  form  of  this 
species  has  not  been  observed  there.  The  large-flowered  form  has  also  been  collected 
at  Minneapolis ) 

€.  Americana,  L.       Tall  Bellflower. 

Frequent  through  the  south  part  of  the  state;  extending  north  to  Douglas  county, 
Mrs,  Terry. 

SPECULARIA,  Heister.        Vbnus's  Looking-Glass. 

S.  perfoliata,  A.  DO.       Venus^s  Lookingr-Glass. 

Laphmm.      Minneapolis,  JTassube,*  Dear  Saint  Paul,  Mrs.  Terry.       Infrequent. 
South. 

ERICACEAE.         Heath  Family. 

GAYIiUSSACIA,  fiBE.       Hucklebbbrt.    Whortlbbbrrt. 

O*  resinosa,  Torr.  &  Gray.       Common  Black  Huckleberry. 

Frequent,  often  common,  northeastward  ;  extending  west  to  Cass  lake,  Schoolcraft, 
and  south  to  the  falls  of  Kettle  river,  in  section  15,  T.  42,  R.  20,  Upham. 

YACCINIUMy  L.        Cranberry.    Blueberry.    Bilberry. 

V.  Oxycoccus,  L.        Small  Cranberry. 

Common  northward ;  extending  west  to  the  upper  Mississippi  river,  GarrUon, 
Becker  county,  Oedge,  and  Fergus  Falls.  Leonard;  and  south  to  Anoka  county  (plenti- 
ful), Roberts,  and  White  Bear  lake,  Ramsey  county,  KclUy. 

Y.  uiacrocarpon.  Ait       Large  American  Cranberry. 

C^ommon  through  the  north  half  of  the  state,  excepting  the  Red  river  valley  and 
near  the  shore  of  lake  Superior ;  extending  south  to  Fergus  Falls,  Leonard,  and  Min- 
neapolis, Roberts,   Mueh  gathered  for  the  market,  especially  by  the  Chippdwa  Indians. 
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V-  Vitis-Idaea,  L.       Cowberry. 

North  shore  of  lake  Superior  (sw&mps  at  Port  Arthur),  Maeoun;  doubtless  in  Miu- 
nesota. 

Y.  stamineuniy  L.        Deerberry.    Squaw  Huckleberry. 
Near  Saiot  Paul,  Mrs.  Terry,      Rare. 

V.  uligrinosum,  L.       Bog  Bilberry. 
North  of  lake  Superior,  Juni,      North. 

Y.  caespitosum,  Michz.,  var.  cuneifoliuni,  Nutt.       Bilberry. 
Margins  of  a  lake  near  Stillwater,  Parry.      Rare.      North. 

[V.  OTallfolium,  Smith,  and  V.  myrtilioldes.  Hook.,  will  doubtless  be  found  in  Minne- 
sota north  of  lake  Superior.] 

Y.  Pennsylvanicum,  Lam.       Dwarf  or  Low  Blueberry. 

Common  in  the  north  half  of  the  state  ;  extending  south  to  Minneapolis,  Roberts, 
and  lake  Pepin,  Miss  Manning,  the  Mississippi  river  being  its  southwestern  limit  from 
Minneapolis  to  Morrison  county,  Upham. 

Y.  Canadense,  Kalm.       Canada  Blueberry. 

Falls  of  the  St.  Croix  river.  Parry;  Stearns  county,  Chirrison;  and  northward. 

Y.  corymbosuniy  L.        Swamp  or  High  Blueberry. 

Lapham.  Ramsey  county  (yar.  amoenum,  Gray),  Winehell;  White  Earth  leseiva- 
tion,  Garrison.      Rare. 

CHIOG£N£S,  Salisb.       Creeping  Snowberry. 

C*  hispidula,  Tonr.  &  Gray.       Creeping  Snowberry. 

Frequent  northeastward  ;  extending  south  to  Anoka  county  (plentiful  in  tamarack 
swamps),  Roberts;  Hennepin  county,  Simmons. 

ARCTOSTAPHYLiOS,  Adans.        Beabberry. 

A.  Uva-ursi,  Spreng.        Bearberry.    Einnikinnick. 

Common,  often  abundant,  on  sandy  land  through  the  north  half  of  the  state ;  ex- 
tending south  to  Isanti  and  Sherburne  counties  (common),  Upham;  rare  and  local  far- 
ther south,  as  in  Goodhue  county,  Sandberg,  at  lake  Pepin,  Miss  Manning,  and  on 
sandy  knolls  in  section  12,  Saratoga,  Winona  county,  Winehell. 

EPIGJSA,  L.     Mayflower.  Trailing  Arbutus.  Ground  Laurel. 

E.  repenSy  L.       Mayflower.    TrailmK  Arbutus.    Ground  Laurel. 

Minnesota  Point  and  elsewhere  near  Duluth,  Juni,  Miss  Cathcart;  falls  of  Kettle 
river,  Upham.      Infrequent.       Northeast. 

GAULiTBLERIA,  Kalm.       Aromatic  Winterorben. 

G*  proouiubeus,  L.       Aromatic  Wmter^preen.    Checkerberry. 

Common  northeastward  ;  extending  west  and  south  to  Rainy  Lake  river,  K^eating, 
th^  lake  of  the  Woods,  Dawson,  Wadena  county.  Upham,  and  Anoka  county,  Roberts, 
rare  farther  southeast,  as  at  lake  Pepin,  Miss  Manning,  and  Mound  Prairie,  Houston 
county,  Winehell. 

CASSANDRAy  Don.        Lbathbr-Lbaf. 

C*  calyculata,  Don.       Leather-Leaf. 

North  of  lake  Superior  (common),  Roberts;  lake  of  the  Woods,  Dawson;  St.  Croix 
rlTor,  Parry;  extending  south  to  Wadena  (frequent)  and  Chisago  counties,  Upham, 
Minneapolis,  Kassube,  and  Stillwater,  Miss  Field, 
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CASSIOPE,  Don.       Cassiopb. 

€•  hypnoides,  Don.       Cassiope. 

Minnesota  Point,  lake  Superior,  Miss  Cathcart.      Rare.      North. 

ANDROMEDA^  L.       Andromeda. 

A.  polifolia,  L.        Wild  Rosemary. 

Plentiful  near  Grand  Marais,  and  In  swamps  near  lake  Jokanna,  Ramsey  county, 
Roberta;  Minnesota  Point,  Mi$8  Cathcart;  lake  of  the  Woods,  and  thence  toward  Red 
river,  Dawson;  St.  Grolx  river,  Parry;  Chisago  county,  etc.,  Upham;  near  Minneapo- 
lis, f^ossube.       North. 

KALMIA,  L.       American  Laurel.  * 

K.  srlauca,  Ait.       Pale  Laurel. 

Certainly  to  be  found  In  northern  Minnesota,  Macoun. 

MENZIESIA,  Smith.        Menziesia. 

M.  glabella,  Gray.*        Menziesia. 

Minnesota  Point,  lake  Superior,  if  l88  Oot/urart.    (The  Botany  of  California  state* 
that  this  Icalled  M.  ferruglnea]  extends  east  *'nearlyto  the  upper  Great  lakes.") 
Rare.      Northwest. 

LEDUM,  L.       Labrador  Tea. 

Li.  latifolium,  Ait.       Jjabrador  Tea. 

Common,  often  ahundant,  through  the  north  half  of  the  state ;  extending  toath  to 
Sherhume  and  Anoka  counties  (common),  Roberts,  and  near  Saint  Paul,  Mr$.  Terry. 
Used  as  tea  hy  the  Chippewa  Indians. 

PYBOLA^Toam.       Wimterokebn.    Shin-leaf.    Ptrola. 

P.  rotundifolia,  L.        Wintercrreen.    Shin-leaf. 

Common  through  the  north  half  of  the  state ;  extending  sooth  to  MioBeapoIls 
(common),  Roberts,  and  rare  farther  south,  as  at  (}annon  River  Falls,  Blake,  Sandberg, 
and  Chat  field,  Fillmore  county,  WineheU. 

P.  rotundifolia,  L.,  var.  incamata,  DC.       Wiotergreen. 
Detroit,  Becker  county,  Oedge,      North. 

P.  rotundifolia,  L.,  var.  asarifolia,  Hook.       Winterfcreen. 

St.  Croix  Falb,  Miss  Field;  Saint  Cloud,  Garrison.     [Lake  Superior,  Whitney.] 
North. 

P.  rotundifolia,  L.,  var.  uliglDOsay  Gray.        Wintersreen. 

Minneapolis  (frequent),  Roberts,  WincheU;  Morrison  county  (on  dryish  land  in 
woods),  Upham. 

P.  elliptica,  Nutt.       Wintergrreen.    Shia-leaf. 
Common,  or  frequent,  throughout  the  state. 


'Menziesia  glabella.  Gray.  Strigose-chaffy  scales  wanting,  or  very  few  on 
young  petioles  and  midrib  beneath  ;  leaves  obovate,  mostly  obtuse,  barely  mucronate- 
tipped,  giaucescent  and  glabrous  or  nearly  so  beneath  (an  inch  or  two  long),  sprinkled 
with  some  small  appressed  hairs  above,  the  obscurely  serrulate  margins  minutely  cilio- 
late  :  pedicels  naked  or  somewhat  glandular  :  corolla  ovoid-campannlate.  Oray^s 
Synoptical  Flora  of  N.  A. 
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P.  chlorantha,  Swartz.       Winterfirreen.    Shin-leaf. 

Common,  or  freqaent,  through  the  north  hiU  of  the  state;  extending  south  to  Isanti 
eouDty,  Upham, 

P.  8ecuiida,L.       Wintergreen.    Shin-leai*. 

Common  northward ;  extending  south  to  the  St.  Croix  rlyer.  Parry,  Ooodhue  county, 
Sandberg,  lake  Pepin,  MUs  Manning,  Blue  Earth  county,  LHberg,  and  Bed  wood  Falls, 
Pemberton, 

P.  secunda,  L.,  var.  pumila,  Paine.       Wintergreen.    Shin-leaf. 

North  of  lake  Superior,  Juni;  in  tamarack  swamps  near  Minneapolis,  Boherta* 
Rare.       North. 

p.  minor,  L.        Wintergreen.    Shin-]eaf. 

North  of  lake  Superior  (to  woods  at  Kakaheka  falls),  Hacoun;  doubtless  in  north- 
ern Minnesota. 

MONESES,  Salisb.       Monks  sa.    Onb-flowerso  Ptbola. 

M.  uoiflora,  Gray.       One-flowered  Pyrola. 

North  of  lake  Superior  (frequent),  Junf,  itoberto;  Becker  oonnty,  Gedge;  Steams 
eounty,  Campbell.      North. 

CHIMAPHILA,  Parsh.        PiPBisaswA.    WnrrBBOBEBN. 

C.  umbellata,  Natt.       Prince's  Pine.    Pipsissowa.    Wintergreen. 

Frequent  northward ;  extending  south  to  Wadena  county,  Upham,  Saint  Clond, 
Campbell,  and  Anoka  county  (at  I>eer  lake).  Roberta;  near  Minneapolis,  W.H.  Haieh; 
rare  and  local  farther  southeast,  as  in  Goodhue  county,  Samdbergt  at  lake  Pepin,  Miss 
Manning,  and  Hesper,  Iowa,  Mrs,  Carter, 

€•  niaculata,  Parsh.       Spotted  Wintergreen. 

Clearwater,  Wright  county,  Mrs.  Terry;  Saint  Paul,  Miss  Catheart.       Rare. 

[Pterospora  andromedea,  Nutt.,  will  probably  be  found  in  northern  Minnesota.] 

MONOTROPA,  L.        Indian  Pipe.    PnrB-iAP. 

M.  uniflora,  L.       Indian  Pipe.    Corpfie-Plant. 

Throughout  the  state  :  common,  occasionally  abundant,  northward ;  infrequent 
•r  rare  southward. 

M«  Hjrpopitys,  L.       Pine-sap.    False  Beech-drope. 

Caribou  Point  and  Carlton's  Peak,  north  of  lake  Superior,  also  at  Taylor's  Palls, 
Ri>bert9.      Rare.      North. 


ILTCINEiE.     (AQuiFOLiACBiE.)         Holly  Family. 

ILEX,  L.        HoLLT. 

I.  verticUlata,  Gray.       Black  Alder.    Winterbeny. 

St.  Croix  ri?er,  Parry;  lake  Pepin,  Miss  Manning;  Saint  Paul,  KeUey;  Minneapo* 
lis,  Winchell;  Steams  county,  XJpham;  St.  Louis  rl?er,  Mrs.HerricH.       North. 

NEMOPANTHES,  Raf.       Mountain  Holly. 

v.  Canadensis,  DC.       Mountain  Holly. 

Lapham,      St.  Croix  rifer.  Parry;  lake  Pepin,  Miss  Manning,       Infrequent. 
North. 
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PLANTAGINACEiE.        Plantain  Family. 

PLAXTAGO.  Tourn.       Plantain.    Ribwobt. 

P.  major,  L.       Common  Plantain.    Wayside  Plantain. 

GommoD,  often  abandant,  throughout  the  state.  Erldently  indigenous  kt  Book 
county,  Lelbero,  aad  in  the  Bed  rirer  valley  (where  a  form  oecurs,  very  probably  the 
yar.  Asiatica,  Decaisne.  coarser  than  ordinary,  with  scape  and  spike  from  m  to  2  feet 
high,  the  spike  being  6  to  12  inches  long).  Upham,    [Sheyenne  rfyer,  Dakota,  Oeycr.] 

P.  Rugelii,  Decaisne.*    (P.  Eamtschatica,  Hook.)        Plantain. 

Blue  Earth  county  (common),  Lciberg;  Martin  county,  CraUy.  Perhaps  fteqnent 
throughout  the  state,  but  overlooked  on  account  of  its  resemblance  to  the  preceding. 
(Indigenous ;  found  only  in  America.) 

[P.  cordata.  Lam.,  should  be  looked  for  in  the  east  part  of  the  state ;  and  P.  laneeo- 
lata,  L.,  may  be  expected  as  a  weed  southeastward.] 

P,  eriopoda,  Torr.f        Plantain. 

Bed  river  valley,  WaUon,  Scott,      Northwest. 

P.  Patagonica,  Jacq.,  var.  gnaphalioides,  Gray.       Plantain. 

Upper  Minnesota  river.  Parry;  New  Ulm,  Juni;  Nicollet  county,  Aitan;  Blue  Earth 
couDtj,  Leiberg;  common  in  Watab,  Benton  county,  and  frequent,  often  cemmon,  thence 
southwestward,  Upham;  plentiful  at  the  Pipestone  quarry  (showing  gradations  in  size  to 
small  matted  plants  with  almost  filiform  scapes,  none  of  which  exceed  two  or  three 
inches  in  hight,  bearing  few-flowered  capitate  spikes  H  to  14  inch  long),  Mrs,  Bennett, 
[DefiPs  lake,  Dakota,  Oeyer,\      South  and  west. 

PRIMULACE^.         Peimeose  Family. 

PRIMULA,  L.       Primrose.    Cowslip. 

P.  farinosa,  L.       Bird's-eye  Primrose. 

North  shore  of  lake  Superior,  Whitney,  Maeouni  St.  Croix  lake,  Stillwater,  Ifitt 
Field,      North. 

P.  Mistassiuica,  Michx.       Primrose. 

Lapham.      Abundant  on  the  north  shore  of  lake  Superior,  Juni,  Roberts,      North. 

ANDBOSACEy  Tourn.        Androsace. 

A.  occidentalism  Pursh.       Androsace. 

Blue  Earth  county  (common),  also  a  dwarfed  form,  about  an  inch  high,  with  solitary 


^Plantaqo  Bvoelii,  Decaisne.  Leaves  paler  [than  in  P.  major],  commonly 
thinner  :  spikes  long  and  thin,  attenuate  at  the  apex  :  sepals  oblong,  all  as  well  as 
the  similar  bract  acutely  carlnate  :  capsules  erect  in  the  spike,  cyllndraceous-oblong 
(somewhat  over  2  lines  long,  one-sixteenth  inch  In  diameter),  about  twice  the  length  of 
the  calyx,  clrcumscisslle  much  below  the  middle:  ovules  6  to  10;  seeds  4  to  9,  oval-oblong 
(about  a  line  long),  opaque  and  dull  brown,  not  reticulated.  Qray's  Synoptical  Flora 
ofN.A. 

t  Plantago  briopoda,  Torr.  Perennial ;  leaves  fleshy,  broadly  lanceolate,  4  to 
6  inches  long,  l  to  2  inches  wide,  attenuate  at  each  end,  long-petloled,  glabrous,  entire, 
5-nerved  ;  base  of  the  leaves  and  scape  clothed  with  long  dense  brown  wool :  scape 
1  foot  high,  terete,  glabrous  or  pubescent,  with  a  cylindrical  spike  (3  to  6  inches  long) 
of  rather  remote  perfect  flowers ;  bracts  scarlous-margloed,  dilate  ;  stamens  and  styles 
very  long;  bracts  broadly  ovate,  mostly  obtuse:  capsules  4-  to  6 -seeded;  seeds  not 
hollowed.    Wat8on*8  Rep,  in  Kimj's  Expl,  of  the  Fortieth  Parallel. 
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flowers,  found  near  Sooth  Bend,  In  this  county,  Lelberg;  Pipestone  county,  Mrs.  B€nneU; 
Sauk  Rapids,  M  rs.  BlaiedeU;  WalbaUa,  northeastern  Dakota,  Scott.      South  and  West. 

DODECATHEOy,  L.       AaiERiCAW  Cowslip. 

D.  Meadia,  L.       American  Cowslip.    Shootinflr  Star.    Pride  of  Ohio. 

Laphara,      Winona,  Holztngert  Mrs,  Terry;  Lake  City,  Mits  Manning.      Rare. 
South  and  west 

TRI£NTALIS»  L.        Star-flower.     Chick wbbd-Wintbrorbsn. 

T.  AmericaDa,  Parsh.        Star-flower.    Chiokweed-Wintenrreen. 

(/ommon  through  the  north  half  of  the  state,  and  south  to  Minneapolis,  Roheris, 
and  Saint  Paul,  Misa  Cathcart;  less  frequent  farther  southeastward,  as  at  lake  Pepin, 
Miss  Manning,  Faribault,  Miss  Beane,  and  In  Blue  Sarth  county,  Leiberg;  absent  south- 
westward  . 

IjYSIMACEU:A,  Toorn.       Loosbbtripb. 

Lt.  thyrsiflora,  L.        Tufted  Looeestrifb. 
Frequent  throughout  the  state. 

li.  stricta,  Ait.       Loosestrife. 

Throughout  the  state ;  common  northward,  and  south  to  Minneapolis ;  infrequent 
farther  southward. 

L.  quadrifolia,  L.       Lcosestrife. 

Lapham.      Dry,  sandy  ridges,  St.  Croix  rirer.  Parry;  Lake  City,  Mrs.  Ray, 
Rare.      Bast. 

STEIBONEMA,  Raf.       Loosbstrifb. 

S,  ciliatum,Raf.  (Lysimachia  ciliata,  L.)       Loosestrife. 
Common,  or  frequent,  throughout  the  state. 

S.  lanceolatuni,  Gray,  var.  hybriduniy  Gray.    (L.  lanceolata,  Walt.,  var. 
bybrida.  Gray.)        LooseBtrife. 

Common  southward ;  extending  north  to  Fergus  Falls,  Leonard,  and  the  upper 
Mississippi  riyer,  Oarrison. 

S.  lousrifoliuniy  Gray.  (L.  longifolia,  Parsh.)        Loosestrife. 

Frequent,  often  common,  In  the  south  half  of  the  state  and  the  Red  river  valley ; 
extending  northeast  to  the  upper  Mississippi  river,  Oarrison, 

GLiAUX,  Toam.       Sba-Milkwort. 

G.  maritima,  L.       Sea-Milkwort. 

Red  river  prairie  (damp  places  in  marshes),  Dawson.  [Between  Sheyenne  river  and 
Devil's  lake,  Dakota,  Qeyer.l      Northwest. 

ANAGALLIS,  Toum.       Piicpbrnbl. 

A,  arvensis,  h.       Pimpernel.        ** Poor  Man^ 8  Weather- glass. ^* 
Martin  county,  Oedge.      Rare. 

CENTUNCUIiUS ,  Dill.       Ce apfwbbd. 

C.  minimus,  L.       Chaffweed. 

Pipestone  quarry,  Mrs.  Bennett.      Rare.      Southwest. 

fSamolus  Valerandi,  L.,  var.  Americanus,  Gray,  will  probably  be  found  in  Minne- 
sota.] 

7F 
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LENTIBULACEiE.        Bladdeewort  Family. 

UTRICULARIA,  L.       Bladderwort. 

U.  vulsraris,  L.       Greater  Bladderwort. 

Frequent  throughout  the  state.  (It  Is  sometimes  nearly  or  qatte  destitute  of  air- 
bladders  in  Hennepin  and  Blue  Earth  counties.) 

U.  minor,  L.       Smaller  Bladderwort. 
Also  frequent  throughout  the  state. 

U«  intermedia,  Hayne.       Bladderwort. 

Tliroughout  the  state,  but  infrequent.  TraTorse  des  Sioux,  Minnesota  rlyer.  Parry; 
Blue  Earth  county,  Leiberg;  Minneapolis,  Roberts.  [Emmet  county,  Iowa  (rare), 
Crattu:  lake  Superior,  Whitnev.] 

U.  comuta,  Michx.        Bladderwort. 

Isanti  and  Morrison  counties,  Upham;  Minneapolis,  Simmona. 

PINGUICULA,  Toum.        Buttbrwobt. 

P.  Yulgaris,  L.       Butterwort. 

Common  north  of  lake  Superior,  Roberts;  Duluth ,  Miss  Cathcart.      North. 

OROBANCHACE^.        Broom-eape  Family. 

APHYIjLON,  Mitchell.       Naked  Broom-rape.    Cancbb-boot. 

A.  Liudovicianum ,  Gray.    (PhelipsBa  Ludovicianar  Don.)        Broom-rape. 

Traverse  des  Sioux,  Nicollet  county;  "found  in  a  singular  isolated  locality,  rooting 
on  an  Indian  graTC."   Parry.      Rare. 

A,  uniflorum.  Gray.       (;ne-flowered  Cancer-root. 

Minneapolis,  Kassube;  Minnehaha  falls.  Roberts;  lake  Pepin,  Miss  Manning,  [Em- 
met county,  Iowa,  Cratty;  lake  Superior,  Whitney.]      Rare. 

A.  fasciculatuni,  Gray.       Naked  Brooui-rape.    Cancer-root 

Bare  granite  rocks,  upper  Minnesota  river.  Parry;  Lake  City,  Miss  Mann/lno;  Hes- 
per,  Iowa,  Mrs.  Carter,      Rare. 

SCROPHULARIACE.E.        Figwoet  Family. 

VERBASCUM,  L.        Mullein. 

V.  ThapsuSf  L.        Common  Mullein. 

Common,  or  frequent,  through  the  east  half  of  the  state  ;  infrequent  westward. 

V.  Blaitana,  L.        Moth  Mullein. 

Lapham.       J Ake  Pei^iD,  Miss  Manning.       Rare. 

LINARIA,  Toum.        Toad-Flax. 

L.  Canadensis,  Dumont.        Wild  Toad-Flax. 

Plentiful  on  the  prairie  about  Sandy  lake,  close  north  of  Minneapolis,  Roberts; 
Alexandria,  Mrs.  Terry;  upper  Mississippi  river,  Oarrison.      Infrequent. 
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L.  vulgaris^  Mill.        Toad-Flax,    ButUr-and-eggs.    RamsUd. 

Becoming  a  frequent  weed,  occasionally  labnndant :  upper  Ifisilaslppl  rlrer ; 
Minneapolis ;  Goodhue,  Wabasha,  Nicollet  and  Blue  Katth  counties. 

SCROPHUIi  ARIA ,  Toam.       Fiowort. 

S.  nodosa,  L..  yar.  Marilandica,  Gray.       Figwort. 

Common  throuRh  the  south  half  of  the  state  ;  extending  north  to  the  upper  Missis- 
sippi riTer. 

[Collinsia  parviflora,  Dougl.,  will  probably  be  found  in  northern  Minnesota.] 

CHE  LONE,  L.       Turtle-head.    Snake-head. 

C  glabra.  L.       Turtle-head.    Snake-head.    Shell-flower.    Balmony. 
Common,  or  frequent,  throughout  the  state,  excepting  perhaps  south  westward. 

PENTSTEMON,  Mitchell.       Beard  tongue.    Pentstemon. 

P.  pubescens,  Solander.       Beard-tongue.    Pentstemon. 

Common,  or  frequent,  through  the  southeast  and  central  portions  of  the  state  and 
In  the  Red  river  valley,  extending  northeast  to  the  upper  Mississippi  rlyer,  and  to  the 
lake  of  the  Woods  (rare),  Dairaon;  apparently  wanting  in  Blue  Earth  county  and  west- 
ward, Leiberoi  but  found  in  Pipestone  county,  Mr$.  Bennett, 

P.  graDdifloniSy  Nutt.       Large-flowered  Pentstemon. 

Common  from  lake  Pepin,  Saint  Paul  and  Minneapolis,  to  the  npper  Mississippi 
river ;  and  thence  frequent  westerly  to  Rock  county,  Letberg,  Pipestone  county,  Mrt. 
Bennett,  and  the  Red  river  valley  near  Glyndon,  CMtge, 

P.acumiDatus,  Dougl.*       Beard-tongue.    Pentstemon. 

Red  river,  WaUton  in  Bot.  Rep.  of  King's  Expl  of  the  Fortieth  Parallel,       West. 

MIMULUS,  L.        Monket-flower. 

M.  riugens,  L.       Monkey-flower. 

-  C'Ommon,  or  frequent,  throughout  the  state,  (fn  Blue  Earth  and  Martin  counties 
Bsually  having  the  angles  of  the  stem  very  decidedly  winged,  CMlge;  so,  too,  at  White 
Bear,  Ramsey  county,  MUa  Field.) 

M  •  Jamesii,  Ton*.  &  Gray.        Monkey-flower. 

Throughout  the  state.  Minneapolis  (plentiful).  Fort  Snelilng,  Stillwater,  and  lake 
Pepin;  Saint  Cloud,  and  the  upper  Mississippi  river:  Beaver  creek.  Bock  county,  I«eiZ>6r(r. 

GRATIOLA,  L.       Hbdoe-Htssop. 

G.  Virgiiiiaua,  L.       Hedge-Hyssop. 

Frequent,  occasionally  common,  throughout  the  state.   The  most  northern  localities 

*  Pbmtstkmok  acumikatus,  Dougl.  Glaucous,  6  to  20  inches  high,  generally  stout 
and  rigid.  leafy  :  leaves  coriaceous,  somewhat  cartilaginous-margined :  radical  and 
lowest  cauline  obovate  or  oblong ;  upper  cauline  from  lanceolate  to  broadly  ovate,  or 
the  upper  cordate-clasping,  these  mostly  acute  or  acuminate  :  thyrsus  strict,  inter* 
mpted,  leafy  below,  naked  above  ;  the  clusters  several-flowered,  and  peduncles  and 
pedicels  mostly  very  short :  sepals  ovate  and  acute  or  lanceolate:  corolla  lilac  or 
shauglug  to  violet ;  the  limb  half  or  two-thirds  inch  in  diameter :  sterile  filament 
meetly  bearded  at  the  dilated  tip :  capsule  flrm-corlaeeous  and  acuminate.  Oray*$ 
Synoptical  Flora  of  N,A. 
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reported  are  the  St.  Louis  rifer.  Mr$,  BerrkK  and  the  Red  river  (In  an  open  swamp). 
Datcson,  who  mentions  also  a  variety  of  this  species  near  Saint  Vincent. 

[A  form  which  seems  to  be  a  distinct  variety,  or  perhaps  a  species  hitherto  unda* 
scribed,  differing  much  from  the  ordinary  type  of  G.  Yirginlana,  is  reported  by  Mr.  Lti^ 
herg,  with  the  following  description  :  **  Sterile  filaments  conspienotisly  tipped  with  a 
head ;  plant  rather  robust,  8  to  12  inches  high,  very  smooth  when  dried,  but  in  the 
growing  state  covered  with  a  clammy  exudation ;  lower  leaves  lanceolate,  entire,  short 
(half  an  inch  long) ;  upper  leaves  somewhat  clasping,  conspieuously  3-  to  5-nerved,  ovate 
or  broadly  lanceolate,  acute,  mostly  sharply  toothed,  from  an  inch  to  one  and  a  half 
inches  long ;  pedicels  mostly  longer  than  the  leaves ;  bractlets  under  the  calyx  two, 
lanceolate,  entire  or  slightly  toothed,  5  to  6  lines  long,  i  to  IH  lines  wide,  twice  as  long 
and  about  three  times  as  wide  as  the  sepals ;  corolla  yellowish  white,  a  half  Inch  la 
length.—Abundant  in  peaty  bogs,  Nicollet  county.   June."] 

ILYSANTHES,  Raf.        False  Pimpernel, 

I.  gri*atioloides,  Benth.       False  Pimpernel 

Fort  Snelling,  Roberts;  Blue  Earth  county  (common).  Leiherg'  Emmet  county,  Iowa 
(rare),  Cratty.       South. 

SYNTHYRIS,  Benth.       Synthyris. 

S.  Houg^htoniana,  Benth.       Synthyris. 

Stillwater,  Parry;  Cannon  River  Falls, BlaTce,  Satidbergi  near  Saint  Paul.  RoherUx 
Chisago  and  Morrison  counties  (In  the  latter  common  north  of  Little  Falls),  Upham. 

VERONICA,  L.        Speedwell. 

V.  Yirsrinica,  L.       Culver's  Physic, 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  extending 
northeast  to  the  upper  Mississippi  river. 

Y.  AuagralllH,  L.       Water  Speedwell. 

Frequent  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 

V.  Americana,  Schwein         American  Brooklime. 
Frequent  throughout  the  state. 

Y.  scutellata,  L.       Marsh  Speedwell. 

Throughout  the  state,  but  Infrequent  Bogs,  upper  Mississippi  river,  Parry;  St. 
Louis  river,  Mrs.  Herrick;  Minneapolis,  Juni,  Kassubc.   [Devil's  lake,  Dakota,  Ocyer.] 

[V.  serpyllifolia,  L.,  doubtless  occurs  in  this  state,  but  has  been  overlooked.] 

Y.  pereg^rina,  L.       Neckweed.    Purslane  Speedwell. 
Frequent,  or  common,  throughout  the  state. 

V.  arcenaiSf  L.        Com  Speedwell, 

Duluth,  Juni;  Hesper,  Iowa,  Mrs.  Carter.      lufrequeut. 

BUCHNERA,  L.       Blue-Heaut?. 

B.  Americana,  L.       Bloc -Hear  cs. 
Wabasha,  Gib§on,      Rare.       Southeast. 

G£RARDIA«  L.        Gerardia. 

G.purpurea,  L.        Purple  Gerardia. 

Common  through  the  south  half  of  the  state  ;  less  frequent  northward,  an  at  the 
lake  of  the  Woods,  Datrson,  and  in  the  Red  river  valley,  Scott,  Havard, 
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G.  purpurea,  L..  var.  paupercula.  Gray.*       Purple  Gerardia. 

Lower  Canada  to  Saskatchewan,  and  southward  from  coast  of  New  England  to 
Penn..  N.  IlUuois  and  Wisconsin.  Oray'a  Synoptical  Flora  of  N.  A,;  apparently  the 
prevailing  form  of  this  species  In  Minnesota. 

G.  aspera,  DourI.       Purple  Gerardia. 

Common  through  the  west  half  of  the  state,  ahundant  In  the  Red  river  valley ;  ex- 
tending east  to  lake  Pepin,  Mtis  Manning. 

G.  tenuifolia,  Vahl.       Slender  Gerardia. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  also  found  in  the  Bed 
river  valley,  Scott,  and  at  I>evirs  lake,  Dakota,  Ocyer;  extending  northeast  to  the  up- 
per Mississippi  river,  Oarriaon. 

G.  teiiuii'olia,  Vahl.,  var.  asperula,  Gray.f       Slender  Gerardia. 
Collected  hy  T.  J.  Hale,  near  the  St.  Croix  river,  and  in  Fillmore  county. 

G.  Skiiiueriaua,  Wood.    (G.  setacea,  Gray's  Manual,)       Gerardia. 
Lapham,       Upper  Mississippi  river,  Garrison.       Rare.      South. 

G.  quercifolia,  Pursh.        Smooth  Fal8e  Fox^^love. 
Lapham.       Rare.       South. 

G.  grraudiflora,  Bentb.       False  Foxglove. 

Nicollet  county,  Aitan;  Saint  Paul,  Mits  Cathcart,      South. 

G.  peclieiilaria,  L.        Lousewort  Foxfl^love. 

Lapham,  Minneapolis,  Roberts;  White  Bear  lake,  Ramsey  county,  Kellcy;  lake 
Pepiu,  MU9  Manning,       Southeast. 

G.  auriciilata,  Micbx.       Gerardia. 

Blue  Earth  county,  Le(ber(7;  Nicollet  county,  .Afton;  New  Ulm,  Juni;  frequent  in 
Martin  county,  and  In  Emmet  county,  Iowa,  Cratty,      South. 

CASTILLEIA,  Mutis.        Painted-Cup. 

C.  coccinea,  Spreng.        Scarlet  Pointed-Cup.    Indian  Pink.    **Bloody  War- 
rior. *' 

Common,  often  ahundant,  throughout  the  wooded  portion  of  the  state;  less  so  in  Uie 
prairie  region  ;  rare  from  Blue  Earth  county  westward,  Ldberg,  Neaily  all  yellow,  at 
least  in  some  years,  upon  districts  ten  to  twenty  miles  In  extent,  as  was  observed  in 
Washington  and  Ramsey  counties ;  elsewhere  scarlet,  with  occasional  yellow  speci- 
mens intermixed. 

C.  pallida,    Kunth,  var.  septentrionalis,  Gray.       Pale  Painted-Cup. 

Lapham.  Fergus  Falls,  Leonard;  Red  river  valley,  Scott,  [North  of  lake  Superior, 
Agassiz.]      Rare.      North. 

C.  sessiliftora,  Pursb.        Pale  Painted-Cup. 

Frequent  thioughout  the  prairie  portion  of  the  state;  extending  northeast  to  the 
upper  Mississippi  river. 


*Gkbakdia  pubpurba,'L.,  var.  paufkrcula.  Gray.  A  span  to  a  foot  high, 
smoother  :  stem  mf  re  simple  or  with  stricter  branches :  pedicels  mainly  opposite  : 
lowers  decidedly  smaller :  corolla  usually  only  half  Inch  long,  lighter  rose-purple : 
ealyx-teeth  deltoid-subulate  from  a  broad  base,  leaving  comparatively  narrower 
sinuses,  sometimes  over  half  the  length  of  the  tube.    Oray*8  Synoptical  Flora  of  N.  A, 

tGERABOiA  TB^uiFOLiA,  Vahl.,  var.  ASPXBULA,  Gray.  Distinguished  by  Professor 
Gray,  from  the  typical  G. tenuifolia,  as  follows :  Leaves  all  nearly  filiform,  the  upper 
side  hispidulo-scabrous  or  asperulous  (in  the  manner  of  G.  aspera) :  inflorescence  more 
paniculate  and  with  the  pedicels  all  ascending :  corolla  small,  the  expanded  limb  only 
half  an  inch  in  diameter.^ Dry  and  bare  hills  and  bloffls,  Missouri  to  Minnesota,  Wls- 
eonsin  and  MIehlgan.   Botanical  Ocuette,  vol.  Iv,  p.  108 :  May,  1879. 
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ORTHOCARPUS,  Nutt.       Obthocarpus. 

O.  luteus,  Nutt.*       OrthocarpuF. 

Lapham.  North  part  of  the  Bed  river  valley  (Kittson  county),  Upham;  Roseau 
praiHe,  Scott;  Pembina,  Havard,      Northwest. 

EUPHRASIA,  Tourn.        Eyebright. 

£•  ofticiDaliRy  L.        Eyebright. 

North  shore  of  lake  Superior ;  "abundant  everywhere  about  the  edges  of  mossy 
thickets,  especially  on  the  rocky  'peninsula'  at  Grand  Marais;  in  bloom  the  last  of 
July  and  during  August ;  small  and  little  branched  in  exposed  situations,  larger  and 
much  branched  among  other  vegetation."  Roberts.      North. 

RHINANTHUS,  L.        Yellow  Rattle. 

R.  CHsta-galli,  L,        YeUow  Rattle. 

Lake  Superior,  Gray's  Manucd;  doubtless  in  northeastern  Minnesota  (but  probably 
not  iu  the  vicinity  of  Minneapolis,  where  it  has  been  reported).      North. 

PEDICULARIS,  Tourn.        Lousewort. 

P.  CanadensiSy  L.       Common  Lousewort.    Wood  Betony. 

Common,  in  many  places  abundant,  throushout  the  state,  excepting  perhaps 
northeastward.  Flowers  all  greenish  yellow,  with  no  tinge  of  purple,  upon  extensive 
districts. 

P.  lanceolata,  Michx.        Lousewort. 

Frequent  southeastward  ;  common  westward  and  in  the  Bed  river  valley. 

MELAMPYRUM,  Tourn.        Cow-Wheat. 

M.  Aniericauiiin,  Michx.        Cow- Wheat. 

Throughout  the  state;  common  or  frequent  northward,  rare  southward.  Pine 
barrens,  St.  Croix  river.  Parry;  Bamsey  county,  Mrs,  Terry;  north  of  lake  Superior 
(common),  Jwii,  Roberts;  lake  of  the  Woods,  Dawson, 

ACANTHACEiG.        Acanthus  Family. 

RU£LLIA,L.        RuELLiA. 

R.  ciliosay  Pursh.       Ruellia. 

Lake  Pepin,  JliMAfaiinfTH/.      Bare.      Southeast. 


*Orthogarpus,  Nutt.  Calyx  tubular-campanulate,  4-cleft,or  cleft  anteriorly  and 
posteriorly  and  the  divisions  2-clef  t  or  parted.  Corolla  mostly  with  slender  tube  ;  upper 
lip  (galea)  little  longer  and  usually  much  narrower  than  the  inflated  1-  to  S-saecate 
lower  one.  Stamens  4 ;  the  smaller  anther-cell  sometimes  wanting  —Low  herbs,  almost 
all  annual  (W.  North  American  and  one  Chilian) ;  with  mainly  alternate  entire  or  3-  to 
5-parted  and  laciniate  leaves ;  the  upper  passing  into  bracts  of  the  dense  spike  and 
not  rarely  colored,  as  also  the  calyx-lobes  ;  the  corolla  yellow,  or  white  with  purple  or 
rose-color,  often  much  surpassing  the  calyx.  Seeds  numerous  or  rather  few.  Fl.  spring 
and  summer.  $2.  Tbur  Obtbocabpus,  Benth.  Corolla  with  simply  saccate  lip 
inconspicuously  or  obsoletely  8-tootbed,  and  moderately  smaller  ovate- triangular 
galea ;  its  small  tip  or  muoro  usually  somewhat  inflexed  or  uncinate ;  stigma  small, 
entire;  anthers  all2-celled;  seed-coat  very  loose,  costate-reticulated;  root  annual. 

O.  LUTEUS,  Nutt.  Pubescent  and  hirsute,  sometimes  viscid  ;  stem  strict,  a  span  to 
a  foot  high ;  leaves  from  linear  to  lanceolate,  occasionally  8-cleft :  bracts  of  the  dense 
spike  broader  or  with  more  dilated  base,  completely  herbaceous,  mostly  3-clett,  about 
equalling  the  flowers :  corolla  golden  yellow,  less  than  half  inch  long,  twice  or  thrleo 
the  length  of  the  calyx ;  tip  of  galea  obtuse  and  straight.  Oray*8  Synoptical  FUyraofNJL, 
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VERBENACE^.        Vervain  Family. 

VERBENA,  Tourn.        Vekvain, 

Y.  angrustifolia,  Michx.       Narrow-leaved  Vervain. 

steams  county,  Mrs,  BlaUOeU;  Goodhue  eoanty,  Sandherg;  lake  Pepin,  MUa  Man- 
nino.       Rare.      Southeast 

Y.  hastata,  L.       Blue  Vervain. 

Common  throughout  the  state,  excepting  far  northward,  where  It  Is  Infrequent  or 
rare,  both  In  the  Red  river  valley  and  about  lake  Superior ;  found  at  the  lake  of  the 
Woods.  iXiiraon. 

Y,  urticsefoliay  L.       White  Vervain.    Nettle-leaved  Vervain. 
Frequency  and  range  like  the  last. 

Y.  stricta.  Vent       Hoary  Vervain. 

Ck>mmon,  or  frequent,  on  sandy  land  southward;  extending  north  to  the  upper  Mis- 
sissippi river,  HoughUm. 

V.  offleinalia,  L.        European  Vervain. 
Klnneapolls,  HerrieK      Rare. 

Y.  bracteosa ,  Michx.       Prostrate  Vervain . 

Common  through  the  south  half  of  the  state  ,*  extending  north  to  the  upper  Missis- 
sippi river,  Houghton,  Oarriaon,  (A  probable  hybrid  between  this  species  and  V.  strlcta 
wa«  found  at  Minneapolis  in  1882.  It  was  procumbent  and  much  branched,  much  larger 
and  coarser  than  V.  bracteosa,  covering  a  space  about  three  feet  in  diameter ;  hirsute ; 
leaves  often  3-  to  5-cleft ;  spikes  clustered,,  loosely  flowered  ;  bracts  inconspicuous, 
shorter  than  the  calyx ;  flowers  small,  blue.    Upham,) 

LIPPIA,  L.        LippiA. 

L.  lauceolata,  Michx.       Fog-fruit. 

Lake  Pepin,  3f(M  If ann<iH7.      Rare.       Southeast. 

PHRYMA,  L.       LopssBD. 

P.  Leptostachya,  L.       Lopseed. 

Common,  or  frequent,  through  the  south  half  of  the  state ;  extending  nqrth  to  Todd 
county,  Upham,  the  upper  Mississippi  river,  Qarrieon,  and  Fergus  Palls,  Leonard, 

LABIAT.E.        Mint  Family. 

TEUCBIUM,  L.       Qermanosr. 

T.  Canadense,  L.        American  Germander.    Wood  Sage. 

Frequent,  occasionally  common,  through  the  south  half  of  the  state  and  in  the  Red 
river  valley  to  Pembina,  Havard. 

ISANTHUS,  Michx. 

I.  caeruleus,  Michx.       False  Pennyroyal. 

Lake  City.  Mrs,  Ray;  Blue  Earth  county,  Leihcrg*  Minneapolis,  WincheU,  Roherte, 
South. 

MENTHA,  Toarn.       Mikt. 

M,  viridis,  L.        Spearmint. 

Often  cultivated,  and  occasionally  spontaneous,  escaping  from  gardens. 
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Af.  piperita t  L.        Peppermint, 
OecurriQg  like  the  last. 

M.  Canadensis,  L.       Wild  Mint. 
Common  throughout  the  state . 

L YCOPUS ,  Toum.       Water  Horehound. 

L.  Virginicus,  L.        Bu(?le-weed. 

Frequeut,  especially  northward  ;  common  north  of  lake  Superior,  Jtm<,  Rohertt, 

L.  rubelUiSy  Moencb.     (L.  Europseus,  L.|  var.  integrifolius.  Gray.)     Water 

Horehound. 

Minneapolis,  Twiningt  Hcrrick;  upper  Mississippi  river,  OarrUon;  BaptUm  river, 
Juni. 

L.  lucidus,  Turcz.,  var.  American  us,  Gray.*       Water  Horebound. 
Blue  Earth  county,  Lciberg;  Bear  lakes,  Murray  county,  Upham.      West. 

Li,  si uuatus.  Ell.    (L.  Earopaeas^L.,  var.  sinuatus,  Gray.)         Water  Hore- 
bound. 
Frequent,  or  common,  throughout  the  state. 

PYCXANTHEMUM,  Michx.        Mountain  Mint.    Basil. 

P.  lauceolatuiu,  Pursb.        Mountain  Mint.    Basil.    *'  Pennyroyal.*' 

Common,  in  many  districts  abundant,  on  moist  land  throughout  the  prairie  portion 
of  the  state. 

P.  linifolium,  Parsh.        Mountain  Mint.    Basil. 
Blue  Earth  county,  Leiberg.       South. 

CALAMINTHA,  Tourn.,  McBncb.        Calamint. 

C  Nuttallii,  Bentb.    (C.  glabella,  Bentb.^var.  Nuttallii,  Gray.)       Calamint. 
Falls  of  St.  Authony,  Wood's  CUus-Booh.      Infrequent.       East. 

C.  Clinopodiiini,  Bentb.        Basil. 
Stearns  county,  Oarriaon.       Infrequent. 

HEDEOMA,  Pers.       Mock  Pennyroyal. 

H,  pulegioides,  Pers.        American  Pennyroyal. 

Upper  Mississippi  river,  Oarriaon;  lake  Pepin.  Miss  Manning.      Rare.      South. 

H.  liispida,  Pursb.        Mock  Pennyroyal. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  the 
upper  Mississippi  river,  Oarrlson. 

MOXARDA,  L.        Horse-Mint. 

M.  ftstulosa,  L.        Wild  Bergamot- 

Throughout  the  state  :  frequent  northeastward ;  common,  often  abundant,  south- 
ward and  in  the  Red  river  valley. 

*Lycopus  lucidus,  Turcz.  Stem  stout  (2  to  8  feet  high),  erect,  acute-augled  at  top; 
leaves  lanceolate  or  oblong-lanceolate  (2  to  4  Inches  long),  acute  or  acuminate,  with 
large  and  very  sharp  serrations,  the  base  obtuse,  or  occasionally  acute,  subsesslle ; 
calyx-teeth  alternate,  subulate.— Var.  Amsricanus,  Gray.  Leaves  barely  shining  on 
both  sides,  often  hairy-pubescent ;  stem  generally  hairy ;  calyx-teeth  small  and  rigid. 
€Hray*8  Revision  of  Lycoptu,  Proc.  Amer.  Acad.,  1870. 
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M.  punctata.  L.       Hone-Mint. 

Upper  Mississippi  river,  Houa'iton;  Stearns  county,  Jl>*«.  BlaUdell;  Nicollet  county, 
AUon  ;  lake  Pepin,  Miss  Manninij,      Kare.      Southeast. 

BLEPHILIA,  Raf.       Blephilia. 

B.  ciliata,  Raf.       Blephilia. 
Lapham.      Kare.      Southeast. 

B.  hirsuta,  Benth.        Blephilia. 
Lapham.      Infrequent.       Southeast 

LOPHANTHUS,  Benth.       Giant  Hyssop. 

L.  iiepetoides,  Benth.       Giant  Hyssop. 

Falls  of  the  St.  Crolz,  Parry;  Lac  qui  Parle  county,  Uphcrni.      South. 

L.  scrophulartefolius,  Benth.        Giant  HyRsop. 

Frequent  southward ;  extending  north  to  the  upper  Mississippi  river,  Houghton. 

Li.  auisatuSy  Benth.        Anise  Hyssop. 

Common,  or  frequent  through  the  south  half  of  .the  state ;  abundant  In  the  Red 
river  valley ;  extending  northeast  to  the  upper  Mississippi,  Houghlon,  and  Rainy  Lake 
river,  Keating.  "All  three  of  the  above  species  are  found  side  by  side  at  the  Falls  of 
the  St.  Croix."  Parry, 

NEPETA,  L.        Cat-Mint. 

N,  Cataria,  L.        Catnip. 

Frequent  throughout  the  state. 

N.  Glechomat  Benth.        Ground  Ivy.    QUI. 

Occasionally  adventive  :  Todd  county,  Upham;  Minneapolis  (frequent),  Roberts; 
Mankato,  Lciberg;  Lake  City,  Miss  Manning;  Emmet  county,  Iowa  (rare),  Cratty» 

DRACOCEPHAIiUM,  Tourn.        Draooh-Hbad. 

D«  parTifloruniy  Nutt.        Dragon-head. 

Throughout  the  state  :   frequent  northward ;  rare  southward. 

PHYS08TEGIA,  Benth.        False  Dragon-head.    Liok*8-heart. 

P.  Virginiana,  Benth.        False  Dragon-head.    Lion's-heart. 

Frequent  through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  extend- 
ing northeast  to  the  upper  Mississippi  river.  Parry. 

BRUNELLA,  Toam.        Self-hbal.    Heal-all. 

B.  vul^rarisy  L.       Self-heal.     Heal-all. 

Throughout  the  state  :   common  northward ;  frequent  southward. 

SCUTELLARIA,  L.       Skullcap. 

8.  Tersicolor,  Nutt.        Skullcap. 

Lapham.       Shore  of  lake  Pepin,  in  Wisconsin,  Miss  Manning.      South. 

8.  parv'ula,  Michx.        Skullcap. 

Frequent  through  the  south  half  of  the  state  and  north  to  the  upper  Mississippi 
river. 
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8 .  galericulata ,  L.       Skullcap. 

Common,  or  frequent,  throughout  the  state. 

S.  lateriflora,  L.       Mad-doir  Skallcap. 
Commonness  and  range  like  the  last 

M  ABBUBIUM ,  Toura .        Horehoun  d. 

M,  vulgare,  L.        Horehound. 

Lake  Pepin ,  Miss  Manning .       Infrequent. 

GALEOPSI8,  L       Hemp- Nettle. 

G.  Tetrahit,  L.         Common  Hemp-Nettle. 

Abundant  north  of  lake  Superior ;  infrequent  southward.  Mr.  RolterU  detcribet 
it  on  the  north  shore  of  lake  Superior  as  *'very  common,  growing  on  the  shingle  espe- 
cially ;  corolla  almost  universally  white,  marked  with  yellow  In  the  throat ;  rarely 
purple." 

STACHYS,  Toum.       Hedge-Nettle.    Woundwort. 

S.palu8tris,L.        Hedge- Nettle.    Woundwort. 

Abundant  on  moist  ground  and  margins  of  sloughs  throughout  tbe  state  ;  in  many 
districts  southwestward  persisting  as  a  weed  in  wheat-flelds.  (The  tube  of  the  corolla 
is  abruptly  constricted  on  the  front  side  near  Us  base,  and  within  at  that  point  bean 
short  white  bair.    Floral  leaves  small,  but  much  exceeding  the  sessile  calyx.) 

S.  aspera,  Michx.   (S.  palustris,  L.,  var.  aspera.  Gray.)       Hedge- Nettle. 

Woundwort. 

Common  north  of  lake  Superior  at  Little  Marais  and  Palisades,  Roberts:  Pembina^ 
Chicherinot  Scott;  Steams  county.  Garrison;  Minneapolis,  Twining,  Kassuhe;  Blue 
Earth  county,  Leiberg, 

LEONXJRUS,  L.       Motherwort. 

L.  Cardiaca,  L.        Common  Motherwort. 

Becoming  frequent  southward  :  Minneapolis  ;  Saint  Paul ;  Stillwater ;  lake  Pepin ; 
Fillmore,  Blue  Barth  and  Martin  counties. 

LAMIUM,  Toum.        Dead-Nettle. 

L.  timplexicauUf  L.        Dead-Nettle. 

Excelsior,  near  Minneapolis,  Mrs.  Herrick;  probably  also  at  Duluth.  This  is  likely 
to  become  a  frequent  weed. 


BORRAGINACEiG.        Borage  Family. 

SYMPHYTUM,  Toum.        Comfrey. 

5.  officinale,  L.         Comfrey. 

Escaped  from  cultivation  :  Minneapolis,  W.  H.  Hatch;  Goodhue  county,  Sandberg. 
Infrequent. 

ONOSMODIUM,  Micbx.       False  Gromwell. 

O.  CaroliniauuDi,  DC.       False  Gromwell. 

Frequent,  occasionally  common,  through  tbe  south  half  of  the  state 
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O.  CaroliDiauuni,  DC,   var.  niolle.  Gray.  (0.  molle,  Michx.)       False 

Gromwell. 

WiDona  county,  Holzingcr;  Spring  Valley,  Fillmore  county,  Dr,  W,  E,  Leonard; 
Scott  county,  WincheU;  Nicollet  county,  Aiton;  Blue  Earth  county,  Leiberg;  Fergus 
Falls,  Dr.  H,  C.  Leonard;  Worthiogton  (rare),  FooU.      South  and  west. 

LITHOSPERMUM,  Tourn.        Gromwell.    Puccoon. 

\L,  arvenee,  L.,  may  be  expected.  It  is  reported  in  Michigan  as  a  bad  weed  in  wheat- 
fields.] 

L.  ang^ustifoliuniy  Michx.        Narrow-lei^ed  Gromwt4]. 

Frequent  southward  and  in  the  Red  river  valley ;  extending  northeast  to  the  upper 
Mississippi  river.  (The  early-flowering  state  of  this  species,  with  the  tube  of  the  corolla 
much  elongated,  Is  described  in  Gray's  Manual  under  the  name  L.  longiflorum, 
Spreng.) 

L.  officinale,  L.        Common  QromwelL 

Minneapolis,  Rolterts,  Herriek;  Brockway,  Stearns  county.  Miss  Campbell.      Rare. 

L.  latifoliuui,  Michx.        Broad-leaved  Gromwell. 

Isanti  county,  Upham;  Saint  Paul,  Miss  Cathcart;  near  Meeker's  island,  Minne- 
apolis, Kasimbe;  Chaska,  Carver  county,  Juni;  Blue  Earth  eouuty,  Leiberg;  Martin 
county  (rare).  Crotti/.       South. 

L.  hirtum,  Lehm.        Hairy  Puccoon. 

Common,  often  abundant,  on  sandy  land  in  the  south  half  of  the  state ;  extending 
north  at  least  to  Fergus  Falls,  Leonard, 

L.  canesceus,  Lehm.        Hairy  Pacooon  or  Alkanet.    "  Indian  Paint." 

Abundant,  or  common,  through  tlie  south  half  of  the  state,  and  in  the  Red  river 
yalley ;  extending  northeast  to  the  upper  Mississippi  river.  The  red  Juice  of  the  root 
is  used  by  the  Indians  to  paint  their  faces  and  for  other  purposes  in  dyeing. 

[For  L  longiflorum,  Spreng  ,  see  L.  angustifolium,  Michx.,  above,] 

MERTENSIA,  Roth.       Smooth  Lungwort. 

M.  Virginicay  DC.        Virginian  Cowslip  or  Lungwort.    *'  Blae  Bells.** 

Lapham,  Rochester,  Olmsted  county,  Miss  Beane;  Le  Roy,  Mower  county.  Miss 
Bixby,      Southeast. 

M.  paiiiculata.  Don.       Smooth  Lnn^rwort. 

Common  on  the  north  shore  oC  lake  Snperio^  Juni,  Roberts;  St.  Louis  river,  Mrs, 
Herriek,  **The  flower-buds  pink,  turning  blue  as  they  open,  thus  giving  the  flowering 
plant  a  showy,  variegated  appearance.    Still  blooming  m  August.''   Roberts. 

MYOSOTIS,  L.       ScoRPioN-oRASS.    Forgbt-me-not. 

M.  arveusiSy  Hoffm.       Forget-me-not. 

Minneapolis  (quite  surely  this  species),  Herriek,      Rare. 

M  •  vema ,  Nu tt.       Forget-  me-not . 
Pipestone  county,  M  rs,  BenneiL     Rare. 

£€HINOSP£R]»IUM,  Swartz.       Stickseed.    Bur-sbbd. 

£•  floribuudum,  Lehm.*       Stickseed.    Bur-seed. 
Ked  river  near  Saint  Vincent,  Dawson,      West. 

^EcHiNOBPSRMUM  FLORiBUKDUM,  Lehm .  Rather  strict,  two  feet  or  more  high,  or 
sometimes  smaller :  leaves  from  oblong-  to  llaear-lanceolate ;  the  lowest  tapering  Into 
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£•  deflexuniy  Lehm.*       Stickseed.    Bur-seed. 
Red  river  Talley  at  Pembina,  Havard,      Northwest. 

E.  Lappula,  Lehm.        Stickseed,    Bur-seed,    ** Stick-tight,' 

CommoD,  often  abundant,  through  the  south  half  of  the  state ;  less  frequent  In  the 
Red  river  valley  and  the  region  of  lake  Superior  (reported  at  Duluth.  Junl,  and  In  the 
vicinity  of  Saint  Vincent,  abundant,  Dawson). 

£•  Redowskii,  Lehm.yvar.  occideiitale,  Watson.        Stickseed.     Bar- 
seed.    **  Stick-tight." 

Frequency  and  range  nearly  like  the  last ;  but  probably  absent  northeastward. 
(Procumbent  and  ascending,  six  to  twelve  inches  high.)— The  American  plant  is  leas 
strict,  at  length  diffuse,  and  the  tubercles  or  scabrosities  of  the  nutlet  are  sharp  Instead 
of  blunt  or  roundish,  as  in  the  Asiatic  plant.    Oray's  Synoptical  Flora  of  N.  A. 

E.  Yirgrinicum,  Lehm.      (CynoKlossum  Morrieoni,  DC.)        Beggar's  Lioe. 

Stickseed.    Bur-seed.    "Stick-tight." 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  rare  or  less  frequent 
northward . 

CYNOGLOSSUM,  Tourn.       Hound VTongub. 

C.  officinaJet  L.        Hotmd's-Tongue, 

Becoming  a  frequent  weed  :  lake  Pepin,  Miss  Manning;  Hastings,  Leonard,  and 
Mendota,  Dakota  county,  Kassube;  Nicollet  county,  Aiton;  Jordan,  Scott  county,  Juni; 
Stearns  county,  Oarrison^  Campbell, 

€.  VirgriDicum,  L.        Wild  Comfrey. 

Goodhue  county.  Sandbero\  Steams  county,  Upham;  St.  fx)uis  river,  Mrs,  Herriek^ 
East  and  north. 

ASPERUGO,  Toum.        German  Mudwort. 

A.  procumhenSflt.f        German  Mudwort, 

Adventlve,  but  scarcely  established,  at  Pipestone  City,  3f  rs.  Bennett,      Rare. 

margined  petioles  :  racemes  numerous,  commonly  geminate  and  in  fruit  rather  strict : 
nutlets  with  elongated  triangular  back  naked  (2  lines  long),  merely  scabrous ;  and  the 
margin  armed  with  a  close  row  of  flat  subulate  prickles,  their  bases  often  confluent : 
scar  smaller  and  narrowly  ovate .  Limb  of  corolla  varying  from  2  to  6  lines  in  diameter. 
Oray'8  Synoptical  Flora ofN,A.       ^ 

*EcHiN0SPKBMi7if  DEFLEZUM,  Lehm.  Diffusely  branched,  a  foot  or  so  high  :  leaves 
from  oblong  to  lanceolate  :  racemes  lax,  loosely  panlcalate :  flowers  soon  sparse, 
smaller  than  in  the  preceding  :  nutlets  smaller,  and  the  mostly  naked  back  (a  line  long) 

broader Habit  iutermediate  between  the  preceding  and  £.  Virginlenm, 

Lehm.;  the  American  specimens  having  occasionally  some  few  prickles  developed  from 
the  rough -granulate  dorsal  face  of  the  nutlets.  Fruit  as  well  as  flowers  about  half  tlie 
size  of  that  of  E.  floribundum.    Oray's  Syju>ptical  Flora  of  N,A. 

t  ASPSB17G0,  Tourn .  Calyx  when  in  flower  nearly  regular,  deeply  6-cleft,  in  fmit  9- 
lobed,  with  the  lobes  valvate,  closed,  flattish,  palmately  laelninate,  the  one  6-  and  the 
other  7*toothed.  Corolla  funnelshaped-salvershaped  ;  the  throat  closed  by  6  obtuse 
scales  ;  limb  concave,  5-lobed .  Stamens  included.  Nucules  laterally  compressed, 
nearly  smooth  with  raised  dots,  attached  by  their  narrow  inner  edge  to  the  conieal 
•receptacle.  A  rough  herb  with  fragile  juicy  stems,  and  small  axillary  purplish-blue 
flowers.  Calyx  much  enlarged  and  veined  in  fruit,  somewhat  like  the  perianth  of  the 
female  flowers  of  the  genus  Atriplex. 

A .  procumhens,  L.  The  only  known  species.  Annual ;  stem  1  to  3  feet  long,  pro- 
cumbent or  trailing,  succulent,  brittle,  angular,  thinly  studded  with  reflexed  prickles. 
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HYDROPHYLLACE^.        Waterleaf  Family. 

HYDROPHYLLUM,  Tourn.       Waterlkap. 

H.  Vii^nicam,  L.        Waterleaf. 

Gommon,  occasionally  abandant,  through  the  south  half  of  the  state :  extending 
north  at  least  to  Morrison  county  (plentiful),  Upham,  and  Clay  couuty  in  the  Bed  river 
talley,  Qedge, 

H.  appendicuiatuniy  Michx.        Waterleaf. 

Lake  Pepin,  Hiss  Matmino;  Blue  Earth  county,  LUberg,      South. 

ElililSIA,  L.       Ellibia. 

E.  Nyctelea,  L.    (Inclading  the  slender  form,  E.  ambigua,  Nutt.,  which  pre- 
vails here.)       EUisia. 
Frequent  through  the  south  half  of  the  state  and  in  the  Bed  river  valley. 

PHACELIA,  Jobs.         Phacblta. 

P.  Purshii,  Buckley.        Phacelia. 

Gray's  Synoptdcal  Flora  of  y.A.;  Goodhue  county,  Sandherg.  Bare.  South- 
east. 

P.  Franklinii,  Gray.       Phacelia. 

Shores  of  lake  Superior,  especially  on  Isle  Boyale,  Gray's  Manual;  abundant  at 
Port  Arthur,  Mo/coun;  surely  also  in  northern  Minnesota. 

POLEMONIACEiE.        Polemonium  Family. 

POLEMONIUM,  Tourn.        Greek  Valebian. 

P.  reptans^  L.       Greek  Valerian. 

Hesper,  Iowa,  adjoining  Fillmore  county  (common),  Mrs,  Carter;  Winona,  Hoi- 
tinoer;  lake  Pepin.  AfiM  Manning;  Cannon  Biver  Fall*,  Blake,  Sandherg;  extending 
northwest  to  New  Ulm,  Leiherg,  and  Alexandria,  Mrs,  Terry,  Infrequent.  South- 
east. 

PHLOX,  L.       Phlox. 

P.  maculata,  L.        Wild  Sweet  William. 

Northfleld,  Blee  county,  Chaney;  Dakota  county,  WineheU,  Upham;  Minneapolis, 
Herrkh        South. 

P.  srlaberrima,  L.       Phlox. 

St.  Croix  Falls,  Miss  Field;  New  Ulm,  Junt;  upper  Mississippi  river.  Garrison. 
Infrequent.       South. 


by  which  they  readily  adhere  to  the  clothes  of  passers-by  and  to  the  coats  of  animals. 
Leaves  oblanceolate,  subobtuse,  the  lower  ones  narrowed  Into  winged  petioles  and 
slightly  decurrent,  those  on  the  upper  part  of  the  stem  scarcely  slalked,  nearly  opposite, 
or  8  or  4  in  a  whorl,  more  or  less  clothed  with  hairs,  many  of  whltb  are  booked-pointed. 
Pedundesvery  short,  at  first  erect,  afterwards  recurved,  l -flowered.  Corolla  3^  inch 
across,  dull  purplish  blue.  Calyx  in  fruit  V4  inch  long,  dorsally  compressed,  of  2  palm- 
ately  laciniate  valves,  adpressed  to  each  other,  with  a  prominent  network  of  veinsii 
sparingly  ciliated  and  clothed  with  bristly  hairs.  Nucules  yellowtsh-gray,  one-flfth 
Inch  long,  thickly  studded  with  smooth  white  scale-like  patches,  Sotoerby's  WngUsh 
Botany,  vol.  vii. 
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P  •  pilosa ,  L.        Hairy  Phlox. 

Common  throughout  the  prairie  portion  of  the  state ;  extendinR  northeast  to  the 
upper  Mlssiiislppi  river,  Houghton,  Oarri»on. 

P.  divaricata,  L.        Phlox. 

Frequent,  or  common,  southward ;  extending  north  to  Minneapolis  (eommoo),  Rolh- 
erto,  and  Redwood  Falls,  PemherUm,  [The  Tar. Laphamil,  Wood,  oeenrs  at  Minnehaha 
falls  (plentiful).  Roberts,  and  is  also  common  at  Hesper,  Iowa,  Jf rs.  Carter.} 

COIiLOMIA,  Nutt.       CoLLOMiA. 

C.  linearis,  Kutt.*       Collomia. 

Pipestone  county,  Mrs.  Bennett.    [Upper  Missouri  rlTer,  Oeyer,]      West. 

CONVOLVULACEiE.        Convolvulus  Family. 

CON\'OL.VUL.US ,  L        Bindweed, 

CsepiuniyL.     (Caiyste^ria  sepium,  R.  Br.)       Hedge  bindweed.     Bracted 

Bindweed. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  Talley ;  extend- 
ing northeast  to  the  upper  Mississippi  river ;  also,  8t.  Louis  river,  Mrs.  Hmriek,  and 
probably  throughout  Minnesota. 

C.  sepiuniy  L.,  var.  repens,  Gray.f    (var.  pubescens,  Gray,  in  Manual.) 
Clay  county,  in  the  Red  river  valley,  Oedge. 

C.  spithamaeus,  L.    (Calystegia  spithamseai  Parsh.)       Bracted  Bindweed. 

Throughout  the  state,  but  infrequent.  Winona  county,  Holzinger;  lake  Pepin,  Jf ist 
Af anniny;  Dellwood,  White  Bear  lake,  Ramsey  county,  KeUey;  near  Minneapolis 
(rare).  Kiussube  ;  Stearns  county,  Mrs.  Blaisdell;  St.  Louis  river,  Jfirs.  Herrieh;  Red 
river  prairie  (rare),  Dau'son;  Pembina  (In  woods),  Chickerijio. 

CUSCUT A ,  Toum.       Dodder. 

C.  tenuiflora,  Engelm.       Dodder. 

Lapham.      Blue  Earth  county,- iXZ>er(jp,  determined  by  TTotoon.      South. 

C.  chlorocarpa,  Ec^lm.       Dodder. 

Minneapolis,  Kasttube;  Blue  Earth  county,  Leiberg.      South. 

•Collomia,  Nutt.  Corolla  tubular-funnelform  or  salverform  with  a  more  or  less 
dilated  throat.  Filaments  slender,  unequally  inserted,  usually  protruded.  Ovules 
solitary,  few  or  many  in  each  caII.  Seed-coat  developing  mucilage  and  projecting 
numerous  spiral  threads  (spirlcles)  when  wetted  (except  in  C.  gracilis).  Annuals  or 
some  biennials,  with  alternate  leaves  (or  only  the  lower  ones  opposite),  which  are 
usually  pinnately  incised  or  divided,  and  with  clustered  or  sometimes  scattered  flowers. 

C.  LiNKABis,  Nutt.  Annual,  more  or  less  viscid -pubescent,  becoming  glabrate 
below,  glandular  above  ;  stems  erect,  simple  or  branching,  6  to  18  inches  high  ;  leaves 
sessile,  lanceolate,  very  entire  ;  heads  crowded  ;  lobes  of  the  calyx  triangular-lance- 
olate, acute  ;  corolla  light  blue  or  nearly  white,  6  lines  long,  slender,  but  little  enlarged 
at  the  throat,  the  limb  small ;  ovules  solitary;  seeds  with  very  numerous  spirlcles. 
Porter  and  Coulter*s  Flora  of  Colorado,  and  Botany  of  King*8  Report,  following  Gray's 
iievisionof  N.  A.  PoUmoniactas,  Proc.  Amer.  Aead.,  1870,  vol.  vlli. 

t  CONVOLVULUS  8KPIUM,  L. ,  var.  REPKN8,  Oray.  Corolla  from  almost  white  to  rose- 
color  :  bracts  from  very  obtuse  to  acute  :  herbage  from  minutely  to  tomentose-pob- 
esoent :  sterile  and  sometimes  flowering  stems  eitensively  prostrate  :  leaves  more 
narrowly  sagittate  or  cordate,  the  bawl  lobes  commonly  obtuse  or  rounded  and  entire. 
Gray's  Synoptieal  Flora  of  N.  A. 
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C.  Gronovll,  Willd.        Dodder. 

Common,  or  frequent,  through  the  south  hall  of  the  state  and  in  the  Ked  riyer 
yalley. 

v.  Gronovii,  Willd.,  rar.  latiflora,  Kngelm.        Dodder. 

Doubtless  In  tbls  state ;  as  It  oeeurs  at  Hesper,  in  the  north  edge  of  Iowa  (on  Impa* 
tiens  fulva),  Af rs.  CarUr,  Arthur,  [A  form  with  flowers  of  more  delicate  texture,  and 
shorter  tube  and  longer  lobes  to  the  corolla.    Oray*8  Synoptical  Flora  of  N.  A,] 

C  grlomerata ,  Choisy.       Dodder. . 

Frequent,  or  common,  throuffh  the  south  part  of  the  state ;  extending  north  to 
Steams  county,  CampheU,  and  Sbdwood  Falls,  JUm  Butler, 


SOLANACEiE.        Nightshade  Family. 

so  L  AKU  M,  Toum.       Night«hads. 

8,  Dulcamara,  L.       Bittersweet, 

Stillwater,  MiM  Field ;  Lake  City,  Mrs .  Ray,      Infrequent. 

8*  nisTi^m,  L.       Common  Nightshade.    Black  Nightshade. 

Common  through  the  south  half  of  the  state,  especially  south  westward,  where  the 
terries  are  often  used  for  pies  and  sauce.   Indigenous ;  also  cosmopolitan. 

PHYSAIilS,  L.       Qroukd  Chburt. 

P.  gmndifkorsi,  Hook.       Ground  Cherry. 

Upper  Mississippi  riyer,  Qarriaon;  Stearns  county,  Mrs.  BlaiadM;  St.  Louis  riyer, 
Jf  rs.  Herrick,      North. 

P.  Philadelphica,  Lam.       Ground  Cherry. 

Lake  Pepin,  Mise  Manning:  Blue  Barth  county,  Leiberg  ;  Redwood  Falls,  Pember- 
Urn,      South. 

P.  angrulata,  L.       Ground  Cherry. 

Lapham,      Minneapolis,  Twinino,  Simmone.      Rare.      South. 

P«  pubescens,  L.       Ground  Cherry. 

Frequent,  or  common,  in  the  south  part  of  the  state ;  extending  west  at  least  to 
Worthington,  Nobles  county  (common).  Foote,  and  north  to  New  Ulm  and  Anoka 
eounty,  Juni^  and  Steams  county,  Campbell, 

P.  Yirg'iniauay  Mill.  (P.  viscoea,  in  Gray^s  Manual.)         Ground  Cherry. 

Frequent  southward ;  extending  north  to  the  upper  Mississippi  riyer.  Oarriaon, 
[North  of  lake  Superior,  Agaesiz;  Pembina  mountain,  Havard.] 

P.  Yirgiiiiana,  Mill.,  yar.  ambisrua.  Gray.       Ground  Cherry. 

A  eoarse  and  very  yillous  form  with  anthers  violet  t— Wisconsin  (Lapham)  to  Sas- 
katchewan, Bourgeau,  Drummond,  Sic,,  Oray*8  Synoptical  Flora  of  N,  A.;  therefore 
doubtless  in  Minnesota. 

P.  lanceolata,  Michx.  (P.  Pennsylvanica,  in    Manual.)       Ground  Cherry. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  val 
ley ;  extending  northeast  to  Itasca  lake,  Houghton. 

NICAKDRA,  Adans.        Applb  cf  Peru. 

N.  phyaalddeSf  Gsertn.       Apple  of  Peru. 

Adventive,  Minneapolis,  Williams,  Roberta,      Infrequent. 
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liYCIUM,  L.       Matrimomy-Vihe. 

L,  vidgare,  Danal.        Mairimony'Vine, 

Adventive,  MiDneapolis,  Juni,  Roberts.      Infrequent. 

DATURA,  L.       Jahb8Town-Wbbd.     Thobk-Afplb. 

D.  Stramomum^  L.        Common  Stramonium  or  Thom-Apple. 

Stearns  county,  Camphell,  Minneapolis,  Roberts:  Qoodhue  county,  Sandfjcrg;  Bine 
Earth  county,  X€lber0.      Infrequent.      South. 

D.  Taiula,  L.        Purple  Thorn-Apple.  • 

Saint  Paul,  Miss  Cathcart;  Goodhue  county,  Sandbetv;  lake  Pepin,  Miss  Manning, 
Rare.      South. 

NICOTIANA,  Toom.       Tobacco. 

N.  rtistica,  L.        Wild  Tobacco, 

Near  Clotho,  Todd  county,  Upham;  "a  relic  of  cultivation  by  the  Indians."    Bare. 

GENTIANACEiE.        Gentian  Family. 

HALENIA,  Borkb.       Sporred  Gesttan. 

H.  defiexa,  Griseb.       Spurred  Gentian. 

Common  north  of  lake  Superior,  Juni,  Roberts;  lake  of  the  Woods,  Dawson,     Noith. 

GENTI  ANA,  Toum .       Gentian. 

O.  Amarella,  L.,  var.  acuta.  Hook,  f.*       Gentian. 

Red  river  valley  near  Saint  Vincent,  Seott;  determined  by  Watson.      Northwest. 

G.  quinqueflora.  Lam.,  var.  occidentalism  Gray.        Five- flowered  Gen- 
tian. 

Frequent,  or  occasional,  through  the  south  part  of  the  state  ;  extending  north  to 
Saint  Paul  and  White  Bear  lake,  Mrs.  Terry,  Stillwater,  Miss  Field,  and  the  upper 
Mississippi  river,  Oarrison.  [Ck>mmon  at  Hesper,  Mrs.  Cartert  and  in  Emmet  county, 
Iowa,  Cralty, 

G.  critiita,  Froel.       Fringed  Gentian. 
Common,  or  frequent,  throughout  the  state. 

G«  serrata.  Gunner.    (G.  detonsa.  in  Manual.)       Smaller  Fringed  Gentian. 

Also  common  throughout  the  state .  This  and  the  preceding  grow  together,  and  in 
many  places  are  very  abundant  locally. 

G.  alba,  Mubl.        Wbitisb  Gentian. 

Throughout  the  stat«,  but  infrequent.  Hesper,  Mrs.  Carter;  Winona,  HoMnger; 
Cannon  River  Fall*,  Blake,  Sandherg;  Faribault,  MissBeane;  Saint  Paul,  MissCalhcari; 


*6rntiaka  Am arblla.  L.  From  2  to  20  inches  high  :  leaves  from  lanceolate  to 
narrowly  oblong,  or  the  lowest  obovate-spatulate  :  inflorescence  disposed  toberacemi- 
form  :  calyx  6-cleft  (or  rarely  4-cleft)  below  the  middle :  the  lobes  lanceolate  or  linear, 
equal  or  one  or  two  of  them  longer,  all  shorter  than  the  mostly  blue  corolla  :  the  latter 
(funnelform,  with  entire  lobes)  half  Inch  or  more  long  ;  its  lobes  oblong,  obtuse  or  t>e- 
coming  acute  (with  setaceous-fimbrlate  crown  on  their  base) :  capsule  sessile.— Var. 
ACUTA,  Hook.  f.  Calyx  almost  5-parted ;  crown  usually  of  fewer  and  sometimes  very 
few  set».    Gray's  Synoptical  Flora  of  N.  A. 
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Minneapolis,  Roberts;  St.  Croix  Fa#s,  Miss  Field;  New  Uim,  Juni;  Stearns  county, 
Campbell;  Roseau  river,  Scott, 

G.  Andre wsii,  Griseb.        Closed  Grentian. 

Frequent  through  the  south  half  of  the  state  and  In  the  Red  rWer  valley ;  extending 
northeast  to  the  upper  Mississippi  river.  Greyer.  Oarrison. 

O.  Saponaria,  L.       Soap  wort  Gentian. 

Lapham,  Cannon  river.  Otyer;  Anoka  county,  Junf;  Pembina,  Havard.  Infre- 
quent .      South  and  west. 

O.  linearis,  Froel,  var.  lanceolata.  Gray.*    Gentian. 

Minnesota  and  along  lake  Superior,  Gray*s  Synoptical  Flora  of  N,  A,;  frequent  ou 
prairies,  Blue  Earth  county,  Leiberg, 

G.  pubenila,  Michz.       Gentian. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  valley 
(common  northward  to  Ada,  Norman  county,  Upham,  and  infrequent  to  the  vicinity  of 
Saint  Vincent,  Scott). 

G.  affiniSy  Griseb. t        Gentian. 

Lapham,  Red  river.  Watson  in  Etng-s  Report;  near  Saint  VInoent,  Scott,  deter- 
mined by  Watson,      West 

MENYAKTHE8,  Toum.       Buckbean. 

M.  trifoliata,  L.       Buckbean. 
Common  throughout  the  state. 

lilMNANTHEMUM,  Gmelin.       Floating  Heart. 

L»  laeunosum,  Griseb.       Floating  Heart. 

In  a  lake  near  Alexandria,  Douglas  county,  Mrs.  Terry.      Rare. 


APOCYNACE^. .      Dogbane  Family. 

APOCYNUM,  Toum.       Doobane.    Indian  Hemp. 

A.  androsaemifolium,  L.        Spreading  Dogbane. 
Common  throughout  the  state. 

^GxKTiAifA  LiNEABis,  FroBl.  (G.  Sapouaria,  L.,  var.  linearis,  Griseb.)  Smooth 
throughout :  stem  slender  and  strict,  a  foot  or  two  high  :  leaves  linear  or  narrowly 
lanceolate,  ivi  to  3  inches  long,  2  to  5  lines  wide,  and  with  somewhat  narrowed  base  : 
flowers  1  to  6  in  the  terminal  involuf^rate  cluster,  and  often  solitary  in  oue  or  two  axils 
below :  calyx-lobes  linear  or  lanceolate,  shorter  than  the  tube  :  corolla  blue,  an 
inch  or  more  long,  narrow-funnelform ;  the  erect  lobes  roundish*ovate  and  obtuse,  2 
lines  long,  a  little  longer  than  the  triangular  acute  and  entire  or  slightly  l-  to  2-toothed 
appendages.— Var.  lanckolata.  Leaves  lanceolate,  or  the  upper  and  involucrate 
ones  almiMt  ovate-lanceolate  (l  or  2  inches  long  and  even  half  inch  wide) :  appendages 
of  the  sinuses  of  the  corolla  sometimes  very  short  and  broad.  .  .  .  Approaches  narrow- 
leaved  forms  of  G.  alba.    Oray^s  Synoptical  Flora  of  N,  A, 

tGKFTiANA  AFFiNis,  Grlseb.  Stcms  clustered,  a  span  to  a  foot  high,  mostly 
ascending  :  leaves  from  oblong  to  lanceolate  or  linear  :  flowers  from  numerous  and 
thyrsoid- racemose  to  few  or  rarely  almost  solitary :  bracts  lanceolate  or  linear :  oalyx- 
lobes  linear  or  surijpiite,  unequal  Snd  variable,  the  longest  rarely  equalling  the  tube, 
the  shorter  sometimes  minute  :  corolla  an  inch  or  less  long,  rather  narrowly  funnel- 
form  ;  its  lobes  ovate,  acutlsh  or  mucronulate-pointed,  spreading.  Oray*s  Synoptical 
Flora  of  N.  A. 

8F 
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A.  caiinabinuui,  L.       Indian  Hemp.       # 

Also  coiumoD  throughout  the  state.  (Polymorphous ;  the  Tar.  glaberrimum,  DC., 
has  been  noted  Id  Faribault  county,  Upham;  and  yar.  hypericlfolium,  Gray,  a€  lake 
MInnetonka,  Rol>ert8, 8t.  Louis  river,  Mrs,  Herrick,  and  Pembina,  Havard:  var.  pobes- 
cens,  DC.,  probably  also  occurs  here ;  but  intermediate  fqrms  are  found,  "rendering 
useless  any  sub-speolflc  names." 


ASCLEPIADACEiE.        Milkweed  Family. 

ASCL£PIAS,  L.       Milkweed.    Silkwbed. 

A.  speciosa,  Torr.*        Milkweed.    Silkweed. 

Red  rirer  valley,  in  Clay  county  (frequent  on  portions  of  the  prairie  which  are  Inter- 
mediate between  wet  and  dry),  Upham;  Big  Stone  county,  CampbeU^  determined  by 
Prof.  Asa  Gray;  extending  east  to  the  central  part  of  Minnesota,  Rev.  E,  L.  Greene, 
and  Martin  county,  Oedge^  Leiherg.  [Frequent  in  Emmet  county,  Iowa  (sooaetlmee 
troublesome  In  grain-fields,  lilce  A.  Comutl  elsewhere),  Cratty.]      West. 

A.  Cornuti,  Decaisne.        Common  Milkweed  or  Silkweed. 
Common  throughout  the  state,  excepting  perhaps  northeastward. . 

A.  Sullivautii,  Engelm.        Sullivant's  Milkweed. 

CI  Common,  or  frequent,  across  the  south  part  of  the  state ;  extending  north  to  Blue 
Earth  county,  Oedge,  Brown  county,  Juni,  wet  prairies  of  central  Minnesota,  liev.  C  Xi. 
Oretne,  and  in  the  Red  river  valley  at  least  to  Clay  county  (frequent),  Qedge. 

A.  pli^^olaccoides,  Pursh.        Poke-Milkweed. 

St.  Croix  river.  Parry;  lake  Pepin,  Misis  Manning;  Minneapolis,  Herriek,  Haleh; 
Steams  county,  Upham;  Detroit,  Becker  county,  Otdgc.      Infrequent.      South. 

A.  purpurascens,  L.        Purple  Milkweed. 

Lake  Pepin,  Mita  Manning;  Stillwater,  Miss  Field;  Hennepin  county,  Herrick, 
Hatehi  upper  Mississippi  river,  Qarrinon.       Infrequent.       South. 

A.  ovalifolia^  Decaisne.        Milkweed. 

Frequent  throughout  the  prairie  region  of  the  state  :  common  in  Benton,  Steams 
and  Todd  counties  (in  oak  openings  and  prairies),  Up/iatn;  the  most  common  species  of 
this  genus  in  the  Red  river  valley,  Oedgc. 

A.  quadrifolia,  L.       Four-leaved  Milkweed, 

Shores  of  lake  Pepin,  both  in  Minnesota  and  Wisconsin,  MiM  Manning.      Rare. 
Souih. 

A.  incarnata,  L.       Swamp  Milkweed. 
Common  throughout  the  state. 

A.  incarnata,  L.,  var.  pulchra,  Pers.       Swamp  Milkweed. 
Minneapolis,  Ka^suhe. 


*AscLEPiA8  srECiOHA,  Torr.  Finely  canescent-tomeutose,  rarely  glabrate  with 
age :  leaves  from  subcordate-oval  to  oblong,  thicklsh  :  peduncles  shorter  than  the 
leaves  :  pedicels  of  the  many-flowered  dense  umbel  and  the  calyx  densely  tomentose  : 
flowers  purplish,  large  :  corolla-lobes  ovate-oblong,  4  or  5  lines  long  :  hoods  6  or  6  lines 
long,  spreading,  the  dilated  body  and  its  short  inflexed  horn  not  surpassing  the  anthers, 
but  the  center  of  its  truncate  summit  abruptly  produced  into  a  lanceolate-Iignlate 
thrice  longer  termination  :  column  hardly  any :  wings  of  the  anthers  notched  and 
obscurely  corniculate  at  base.— Follicles  echinate  with  soft  spinels  procesees  and 
densely  tomentose,  large  (3  to  5  inches  long)  and  ventricose,  ovate  and  acuminale, 
arrect  on  deflexed  pedicels :  leaves  large  and  broad,  short-pedoled,  transverMly 
veined  :  stems  stout  and  simple,  2  to  5  feet  high.    Oray*8  Synoptical  Flora  of  N,  A,, 
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A.  obtusifolia,  Michx.       Milkweed. 
Lapham,      South. 

A.  tuberosa,  L.        Butterfly- weed.    Pleurisy-root 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  the 
upper  Mississippi  river,  Qarrison,  and  Fergus  Falls,  Leonard;  not  observed  in  Clay 
county,  Oedge, 

A.  verticillata,  L.        Whorled  Milkweed. 

Frequent  southeastward  ;  extending  north  to  Otter  Tail  county,  Upham,  Clay 
county  (common),  Qedge^  and  Pembina,  Chiekering. 

ACERATES.  £il.       Green  Milkweed. 

A.  Tiridiflora,  Ell.        Green  Milkweed. 

Occasional  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 

A.  viridiflora,  Ell.,  var.  lanceolata.  Gray.       Green  Milkweed. 

Blue  Earth  county  (frequent),  Leiberg;  Clay  county.  Bed  river  valley,  Otdge.  [With 
lanceolate  leaves  2Vi  to  4  inches  long.    Oray's  Synoptical  Flora  of  N,  A.] 

A.  viridifiora.  Ell.,  var.  linearis,  Gray.        Green  Milkweed. 

Clay  county,  Otdgc,  West.  [With  elongated  linear  leaves  and  low  stems  : 
umbels  often  solitary.— Winnipeg  Valley  to  New  Mexico.      Oray*8  Synoptical  Flora  of 

N,  A.] 

A.  lanuginosa,  Decaisne.        Green  Milkweed. 

Winona  county,  HoUinger;  Blue  Earth  county.  Leiberg;  Minneapolis,  Juni^  Roberts; 
Bedwood  Falls,  Pemberton:  Clay  county.  Red  river  valley.  Qedge.  (Specimens  with 
some  of  the  leaves  having  two  equally  prominent  miJribsand  the  end  bifid  were  col- 
lected in  Clay  county  by  Prof.  Qedge.)      South  and  west. 

A.  lougrifolia,  Ell.       Green  Milkweed. 

Freeborn  county,  Upham;  Cannon  River  Falls.  Blake,  Sandberg;  frequent  in  Martin 
county,  and  in  Emmet  county,  Iowa,  Crafty;  Stearns  county,  Afrs.  Blaisdell;  upper 
Mississippi  river,  Qarrison.      South. 

OLEACEiE.         Olive  Family. 

FRAXINUS,  Toum.       Ash. 

F.  Americana,  L.       White  Ash. 

Frequent,  often  common,  throughout  the  state,  excepting  far  northward.  The 
white  and  black  ash  are  well  known  as  valuable  timber  trees. 

F.  pubescens,  Lam.       Red  Ash. 

Frequent  from  lake  Pepin,  Miss  Manning,  to  Steams  and  Todd  counties  and  Sand 
Hill  river,  Upham;  the  White  Earth  reservation,  Garrison;  reaching  its  northern 
limit  on  Rainy  river,  Richardson. 

F,  viridis,  Michx.  f.       Green  Ash. 

Common,  or  frequent,  throughout  the  state;  extending  north  at  least  to  Rainy  river 
and  the  lake  of  the  Woods,  and  common  along  the  Rvd  river  in  Maiiitola,  Bell;  the 
most  common  species  of  ash  In  Iowa,  Arthur. 

F.  sanibucifolia,  Lam.        Black  Ash. 

Frequent,  occasionally  plentiful,  throughout  the  state,  excepting  perhaps  south- 
westward.  [Us  northwestern  limit  reaches  the  southern  part  of  lake  Winnipeg,  and 
thence  extends  southward  along  the  east  side  of  Red  river,  BellJ] 

F.  quadrangulata,  Michx.        Blue  Ash. 

Upper  Mississippi  river.  Garrison;  near  the  Rainy  lake  valley,  Clark.      Rare. 
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ARISTOLOCHIACEiE.        Birthwort  Family. 

ASARUM ,  Tourn.       Asarabacca.    Wild  Ginger. 

A.  Canadense,  L.       Asarabacca.     Wild  Ginger. 
Common,  or  frequent,  throughout  the  state. 

ARISTOIiOCHIA,  Tourn.       Birthwort. 

A.  Sipho,  L'Her.        Pipe- Vine.    Dutchman's  Pipe. 

Fillmore,  Houston  and  Ramsey  counties,  WIneheU;  Riee  ooonty,  Sperry;  lake 
Pepin,  If  iM  Mianning.      Southeast. 

NYCTAGINACE^.        Four-o'clock  Family. 

OXYBAPHU8,  Vahl.       Oxybaphus. 

O.  nyctagineus,  Sweet.       Oxybaphus. 

Common,  or  frequent,  through  the  south  half  of  the  state;  extending  north  to  the 
upper  Mississippi  river.  Parry,  Oarriaont  and  Sand  Hill  river,  Upham;  also  found  at 
the  lake  of  the  Woods  (sandy  ridges  of  southern  shore),  Dawton, 

O.  hirsutuSy  Sweet.       Oxybaphus. 

Frequent  southward  ;  extending  north  to  Minneapolis  and  Big  Stone  lake,  Upham^ 
and  to  Pembina,  Havard,  South  and  west.  [One  foot  high,  hirsute  throughout ; 
leaves  lanceolate,  thick,  the  lower  short- petioled:  fhiit  of  O.  nyctagineus.  Botany  of 
King*8  ExpL  of  the  Fortieth  Parallel] 

O.  angiistifolius,  Sweet.       Oxybaphus. 

Frequent  through  the  south  half  of  the  state.  Southwest.  [One  to  six  feet 
high,  glabrous,  except  the  peduncles  and  involucres ;  leaves  linear.  Botany  of  King't 
Exph  of  the  Fortieth  Parallel.  In  all  these  species  the  fruit  is  pubescent,  and  the  in- 
volucre always  3-  to  5-flowered.] 

PHYTOLACCACEiE.        Pokeweed  Family. 

PHYTOLACCA,  Tourn.        Pokeweed. 

P,  clecandra,  L.        Garget.    Poke.    Scoke.    Pigeon-Berry. 

Throughout  the  south  half  of  the  state,  but  infrequput  or  rare.  Blue  Earth  county, 
Leihcrg;  Mmneapolis,  ^.  W,  Jones;  upper  Mississippi  river,  GarriBon. 

CHENOPODIACE.E.        Goosefoot  Family. 

CYCLOLOMA,  Moquin.       Winged  Pigweed. 

C  platyphyllum,  Moquin.       Winged  Pigweed. 

Beach  at  northwest  side  of  Mille  Lacs  (plentiful),  and  north  end  of  Long  lake. 
Crow  Wing  county,  Upham. 

OHENOPODIUM,  Tourn.    (Including  Blitum,  Tourn.)        Goose- 
foot.    Pigweed. 

C.  album,  L.        Lamh^a-Quartera,    Pigweed, 

A  common  weed  in  waste  and  cultivated  ground  throughout  the  state. 
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C.  BosciaDum,  Moquin.*  (C.  album,  L.,  var.  Bcsdanum,  6r£^,  in  Manual,) 
Goosefoot. 
Stony  Point,  lake  Madison,  Blue  Bartb  coanty,  Oedge,      South. 

C.  urbicumf  L.         Goosrfoot, 

Red  river  yalley  at  Pembina,  Havard.      Infrequent. 

C.  urhicutHf  L.,  var.  rhombifolium^  Moquin*       GcosefooU 
Stillwater,  MiM  Field,      Infrequent. 

C.  hybridum,  L.        Maple-leaved  Gooeefoot, 
Frequent,  often  common,  throughout  the  state. 

C.  Botrys,  L.        Jerusalem  Oak,    Feather  Oeraniutiu 

Northeastward,  Clark;  Minneapolis,  Herrick ;  Stillwater  (plentiful),  Miss  ButUr, 
Mi88  Field.      Infrequent. 

[C.  ambro8ioide8t  L.,  will  probably  extend  to  Minnesota.] 

C.   rubriiniy   L.,  var.    humile,    Watson.      (BLitum  maritimum,  Nutt.) 

Coast  Elite. 

Lapham.  Northwest.  [Var.  humile,  Watson.  Smaller,  prostrate  or  ascending : 
leaves  ovate  to  lanceolate,  often  hastate,  an  inch  long  or  less,  rarely  toothed :  flowers 
In  axillary  or  somewhat  splcate  clusters.    WaUon,  Botany  of  California,] 

C.  capitatum,  Watson.    (Blitum  capitatum,  L.)       Strawberry  Blite. 

Stillwater,  itfi8sJP(etd;  Steams  county,  Mrs,  BUttsdeU;  north  of  lake  Superior, 
Agassiz;  Carlton  county,  and  Minnesota  Point,  lake  Saperior  (Juice  of  the  fruit  used  by 
the  Chippewa  Indians  for  staining),  Roberts,      North. 

C.  BoftuS' HenricuSf  L.  {Blitum  Bonue^Henricus,  Reich.)       Good'King'Henry, 
Lake  of  the  Woods,  Dawson,      Rare. 

[Atriplex  patula,  L.,  var.  hastata.  Gray,  and  var.  littoralis.  Gray,  will  probably  be 
found  on  the  shore  of  lake  Superier  in  Minnesota.] 

CORISPERMUM,  Ant.  Jussieu.       Buo-seed. 

C.  hyssopifoliuniy  L.       Bugr-seed. 

Minnesota  Point  (plentiful),  also  near  Minneapolis,  RoherU;  northwest  beach  of 
Mille  Lacs  (abundantX  XJpham;  Red  river.  Hooker^  Watson,      Local. 

SALICORNIA,Tourn.        Glasswort.    Samphire. 

S.  herbacea,  L.        Glasswort.    Samphire. 

In  the  vicinity  of  a  salt  spring  on  the  bank  of  the  Red  river  near  Saint  Vincent, 
Say,Nuttall.       Rare. 

SU^DA,  Forskal.       Sea  Blite. 

S.  depressa,  Watson.f        Sea  Blite. 

Lapham  Red  river  valley  near  Saint  Vincent  (common),  Upham;  Pembina,  dry 
plains,  Chickering.      Northwest. 

*  Chenopodivm  Boscianom,  Moquin.  Erect,  slender,  2  feet  high,  loosely  branched, 
nearly  glabrous;  leaves  thin,  oblong  to  linear-lanceolate,  l  to  2  inches  long,  acute,  at- 
tenuate Into  a  long,  slender  petiole,  the  lower  sinuate-dentate,  or  often  all  entire; 
flowers  very  small,  solitary,  or  in  small  clusters  upon  the  slender  branchlets ;  calyx 
green,  not  strongly  carlnate,  partly  covering  the  at  length  naked  seed,  which  is  hi  line 
broad.    Watson*8  Revision  of  Chenopodium,  Proc.  Am,  Acad,,  vol.  ix. 

tSUiEDA  DBPBB88A.  Watsou.  Annual:  low  and  mostly  decumbent,  branching  from 
the  base,  with  usually  short  ascending  leafy  branchlets :   leaves  linear,  broadest  at 
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AMARANTACEiE.        Amaranth  Family. 

AMARANTUS,  Tourn.       Amaranth. 

A,  retroJUxus,  L.         Pigweed,    Red-root. 
A  common  weed  throughout  the  state. 

A,  albu8f  L.        Tumble-weed, 

Frequent  southeastward  and  in  the  Red  river  ralley ;  abundant  southwestward,  on 
both  the  longest  cultivated  and  the  newly  broken  land.  (North  of  lake  Superior,  Agas- 
stz;  '*  sandy  shore  of  the  upper  Missouri "  [probably  there  Indigenous,  and  perhaps  so 
In  western  Minnesota],  Oeycr.)  The  popular  name  alludes  to  the  behavior  of  this  plant 
in  autumn  and  winter,  as  described  by  Arthur :  "  It  grows  In  a  globular  form,  often 
three  or  four  fe«*(  In  diameter.  When  killed  by  frost,  the  branches  remain  rigid,  the 
plant  soon  loosens  from  the  soil,  and  the  wind  drives  it  bounding  over  the  fields  and 
prairies,  until  brought  up  In  some  fence  corner.  When  the  corner  is  full,  those  that 
follow  are  enabled  to  scale  the  fence.  With  a  change  of  wind,  all  the  lodged  plants 
are  set  flying  in  another  direction.  This  Is  an  effective  method  of  scattering  the 
seede."~Prairle  fires  are  sometimes  carried  by  these  rolling  dead  weeds  across  broad 
fire-breaks  of  plowed  land. 

A.  blitoides,  Watson.*       Amaranth. 

Mankato  (a  common  weed  by  roadsides  and  in  waste  places),  Leiberg;  Martin 
county,  and  in  Emmet  county,  Iowa,  (rare),  Cratty.  South.  '*It  grows  flat  upon  the 
ground  like  purslane,  and  has  a  dark  green,  glossy  leaf,  not  much  larger  than  that  of 
purslane,  but  thinner.  It  is  a  native  of  the  westeiii  plains,  but  is  traveling  eastward 
as  a  weed.  It  is  abundant  In  Iowa  at  Clear  Lake  and  southward."    Arthur. 

ACNIDA,  L.        Water- Hemp. 

A.  tuberciilata,  Moquin.    (Montelia  tamariscina,  Gray,  in  part,  and  its  var. 
concatenata,  Gray.)        Water- Hemp. 

St.  Croix  river.  Parry;  common  on  gravelly  shores  of  the  Le  Sueur  and  Minnesota 
rivers  in  Blue  Earth  county,  Leiherg;  also  common  in  Martin  county,  and  in  Emmet 
county,  Iowa,  Cratty,  "Sometimes  erect,  and  from  one  to  four  feet  high  ;  sometimes 
spreading  or  prostrate."      South. 

FRCEL.ICHIA,  Moench.        Frcelichia. 

F.  Floridana,  Moquin.        Frcelichia. 

Lapham,       Minneapolis,  12obcrt«.       Rare.       South. 

POLYGONACE.E.         Buckwheat  Family. 

POIiYGONUM,  L.       Kkotweed.    Polygonum. 

P.  viviparuni,  L.        Alpine  Bistort. 

Grand  Marals,  lake  Superior,  Roberts.       North. 

base,  9emiterete,  U  to  1  Inch  long,  the  floral  ones  oblong-  to  ovate-lanceolate  or  ovate, 
acute,  rather  crowded  :  calyx  cleft  to  the  middle  somewhat  unequally,  one  or  more  of 
the  acute  lobes  strongly  carinate  or  crested :  seed  vertical  or  horizontal,  half  a  line 
broad,  very  lightly  reticulated.    Watson,  Botany  of  California. 

*Amarantus  BLIT0IDB8,  Watsou.  Prostrato  or  decumbent,  the  slender  stems 
becoming  a  foot  or  two  long,  glabrous  or  nearly  so  ;  leaves  broadly  spatulate  to  nar- 
rowly oblanceolate,  attenuate  to  a  slender  petiole,  an  inch  long  or  usually  less ;  flowers 
In  sm&ll  contracted  axillary  splkelets;  bracts  nearly  a  line  broad.  Proc.  Amer, 
Aead  ,fo\.  xll. 
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P.  orientaUi  L.        Princess  Feather, 

Lake  Pepin ,  Af (m  M  arming.      Infrequent . 

P.  Pennsylvanicuniy  L.       Enotweed.    Polygronum. 

Frequent,  or  common,  through  the  south  half  of  the  state  and  in  the  Ked  rlyer 

valley.  " 

P.  incarnatum.  Ell.        Polygronam. 

Frequent,  or  common,  through  the  south  half  of  the  state. 

P.  lapathifolium,  Ait.,  var.  incanum,  Koch.       Polygronam. 
Minneapolis,  Roberts;  lake  Pepin,  Miss  MantUng,      Rare.      North. 

P.  Persicaria,  L.        Lady^a  Thumb.    Heartweed, 

Common  throughout  the  state,  excepting  near  its  west  side,  where  this  and  the  two 
following  species  seem  to  be  less  frequent  ur  rare. 

P.  Hydropiper,  L.       Common  Smartweed  or  Water-pepper. 
Common,  ofteu  abundant,  with  range  like  the  last. 

P.  acre,  HBE.       Water  Smartweed. 
Common,  with  same  range. 

P.  hyclropiperoideM^  Michx.       Mild  Water-pepper. 

Frequent,  or  common,  southward;  also  found  at  the  lake  of  the  Woods,  Dawaon,  and 
in  the  Red  river  valley,  ScotL 

P.  amphibium^  L.,  var.  aquaticum,  Willd.        Polyi?onum. 
Frequent,  often  common,  throughout  the  state. 

P.  Muhlenbergiiy  Watson.*     (P.  amphibium,  var.  terrestre,  in  Manual. ) 

Polyj^onum. 
Common,  or  abundant,  throughout  the  state. 

P.  Hartwrightii,Gray.t        Polygronum. 

Minneapolis  (common),  Arthur;  Blue  Barth  county,  Leiberg;  Emmet  county,  Iowa 
(common),  Cratty.    Probably  common,  or  frequent,  throughout  Minnesota. 

P.  Yirgriiiianum,  L.       Polygonum. 

Lapham,      at.  Croix  river,  Parry-,  Blue  Earth  county,  Leiberg.      South. 

P.  articulatum,  L.        Jointweed. 

Sandy  barrens,  St.  Croix  river.  Parry;  New  Ulm,  Juni;  Minnesota  Point,  near 
Duluth  (plentiful),  Roberts.    [Upper  Missouri  river,  Oeyer.\ 

P.  avicularey  L.       Enotf^prass.    Ooose-grass.    Door-weed. 
Common  throughout  the  state. 


*PoLTOONUM  MuHLENBBROii,  Watson.  Perennial,  in  muddy  or  dry  places,  often 
2  or  3  feet  high,  scabrous  with  short  appressed  or  glandular  hairs,  especially  uponjthe 
leaves  and  upper  stems  ;  leaves  thin,  rather  broadly  lanceolate,  lonK-acuminate,  usually 
rounded  or  cordate  at  base,  4  to  7  Inches  long,  on  short  stout  petioles  (^  to  1  inch  long) 
from  near  the  base  of  the  naked  sheath  ;  flowers  and  fruit  nearly  as  in  P.  amphibium, 
but  spikes  more  elongated  (l  to  3  inches  long),  often  in  pairs.    Proc.  Amer.  Acad.,  xiv. 

tPoLYGONUM  Habtwrightii,  Gray.  Strlgose-hirsute  or  glabrous;  stem  erect, 
striate,  bearing  at  the  top  thicklsh  leaves  which  are  broadly  lanceolate,  acute  or 
somewhat  obtuse ;  petioles  short ;  sheaths  long  with  a  flat  follaceous  limb,  which  is 
setose- dilate  ;  prduncle  erect,  eglandulose,  bearing  a  solitary  dense  cylindrical  spike 
of  rose-colored  flowers  :  stamens  5  ;  style  deeply  cleft :  perigonium  eglandulose.  Proc. 
Amer.  Acad.,  viil. 
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P.  erectuiii,  L.      (P.  aviculare.  L.,  var.  erectum,  Roth.)      Erect  Knotsrass. 
Also  common,  or  frequent :  Winona,  Blue  Earth,  Hennepin  and  Stearns  counties, 
etc. ;  Worthlngton  (common).  FooU;  Crookbton,  Grand  Forks,  and  elsewhere  In  the 
Red  river  valley  (common),  Winchell;  Pembina,  Havard. 

P.ramosissimumy  Michx.        PolygODum. 

Brown  county,  Juni;  Martin  county,  and  Emmet  county,  Iowa  (commop),  Cratty; 
common  from  Jackson  county  westward  and  In  the  Red  river  valley,  Vpham.  South 
and  west. 

P.  tenue,  Michx.       Slender  Knotgrass. 

Lapham.  I^ike  Pepin,  MUs  Manning;  rocky  hills.  Mound,  Rock  county.  JX5en7; 
lake  of  the  Woods,  Dawson,      Rare.      South  and  west. 

P.  arifdiuni,  L.       Halberd-leaved  Tear-thumb. 
Blue  Earth  county,  Oedge.       Infrequent. 

P.  sagittatum,  L.        Arrow- leaved  Tear- thumb. 

Common  near  Stewart  river  (north  shore  of  lake  Superior),  and  at  Minneapolis, 
Roberts;  Todd  county,  etc.  (common),  Upham;  Stearns  county,  Campbell;  Anoka 
county,  also  New  Ulm.  Juni. 

P.  Convolvulus,  L.         Black  Bindweed. 

Common,  or  frequent,  throughout  the  state  :  troublesome  In  fields  of  grain  by  caus- 
ing It,  when  beaten  down  by  wind  and  rain,  to  remain  so. 

P.  cilinode,  Michx.        Polygonum. 

Abundant  north  of  lake  Superior  and  in  Carlton  county,  Juni^  Roberts;  upper  Missis- 
sippi river,  GarrVson;  Stearns  county,  Mrs,  BlaixdelU      North. 

P.  duinetoruniy  L.,  var.  soandens,  Gray.       Climbing  False  Buckwheat. 
Common,  or  frequent,  throughout  the  state. 

FAGOPYRUM,  Tourn.        Buckwheat 

F,  escuhntum,  Moench.        Buckwheat, 

Occasionally  adventlve:  Minneapolis,  and  Dakota,  Nicollet  and  Blue  Earth  counties, 

RUMEXy  L.       Dock.    Sorrel. 

R.  longifolius,  DC.        Dock. 

Hennepin  county,  HerricH,      Infrequent.  *    Northwest. 

R.  Britaunica,  L.  (R.  orbiculatus,  Gray.)        Great  Water-Dock. 

North  of  lake  Superior  (common  near  Stewart  river),  Roberts;  St.  Croix  river.  Parry: 
Isanti  county,  Upham;  Stearns  county,  31  r8.  BZaitfdeZI;  Anoka  county,  also  New  Ulm, 
Juni;  White  Bear  lake,  Ramsey  county,  lveZIc{/,*lake  Pepin,  Miss  Manning;  Blue  Earth 
county,  Leiberg. 

R.  altissimuSy  Wood.  (R.  Britannica,  L.,  in  Manual.)      Pale  Dock.    Peach- 
leaved  Dock. 

Upper  Mississippi  river.  Garrison;  Minneapolis,  Kassubc;  Cannon  River  Falls, 
BlaliCt  Sandberg ;  lake  Pepin,  Miss  Manning;  Winona  county,  Holzinger;  Blue  Earth 
county,  Leiberg;  Emmet  county,  Iowa  (common),  Cratty,       South. 

R.  salicilblius,  Weinman.        White  Dock. 

Hennepin  county,  Herrich;  Kittson  county.  Upham;  Pembina,  Chicltering,  Bavard, 
[James  river,  Dakota,  Geyer.] 

R,  verticillatus,  L.       Swamp  Dock. 

Upper  Mississippi  river  Garrison;  Isanti  county,  etc.,  Upham;  West  Saint  Paul, 
Miss  Butler;  Blue  Earth  county.  Leiberg;  New  Ulm,  Jtmf. 
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R.  crispus,  L.        CurUd  Dock,    Yellow  Dock, 
Common,  or  frequeDt,  throaghout  the  state. 

[R.  ohtusifoliiu,  L.,  will  doubtless  extend  to  Minnesota.] 

R.  sanguineus t  L.        Bloody-veined  Deck, 
Chaska,  Canrer  county,  Juni,      Rare. 

R.  luaritimuSy  L.       Golden  Dock. 

Minneapolis,  Roberts,  Upham;  Chaska,  Carrer  county,  Juni;  Blue  Earth  county, 
Lciherg;  Emmet  county,  Iowa,  (rare),  CraUy;  Murray  county,  and  the  Red  river  valley^ 
Upham;  Pembina,  Havard.      South  and  west. 

R,  Acetosella,  L.        Field  or  Sheep  Sorrel,    ** Horse  SorreV 

Common  throughout  the  state  ;  plentiful  all  along  the  north  shore  of  lake  Super- 
ior, Rooerts,  Juni. 

THYMELEACEiE.        Mezereum  Family. 

DIRCA9  L.       Leather  WOOD.     Moose- wood. 

D«  palustriSy  L.        lieatherwood.    Moose- wood. 

Common  northeastward,  extending  thus  west  to  the  lake  of  the  Woods.  Richardson, 
White  Earth  reservation,  Oarrison,  and  Detroit,  n,B.  Ayrts,  and  south  to  the  Kettle 
river.  Shumard,  southeastern  Pine  county.  JJpham^  and  St.  Croix  Falls,  MUb  ¥ield\ 
frequent,  but  local,  farther  south,  as  near  Minneapolis,  SirMnons,  Saint  Paul.  Miss 
Cathcart,  Hastings,  Mrs,  Ray,  Faribault,  JIf  <m  Beane,  Blue  Earth  county  (common), 
Leiberg,  New  Ulm,  Juni,  and  near  the  Great  spring,  Beaver  creek,  Caledonia,  Houston 
county,  IVinchell, 

ELiEAGNACEiE.       Oleaster  Family. 

SHEPHEBDIA,  Nuit.        Shepherdia. 

S.  Cauaclensis,  Nutt.        Canadian  Shepherdia. 

From  lake  Winnipeg  to  lake  Superior,  Say,  SchweiniU;  north  shore  of  lake  Super- 
ior, Juni ;  Minneapolis  (rare),  Miss  Butler,      North . 

S.  argentea,  Nutt.       Buffalo-Berry. 

Rainy  lake,  Say,  Sehu>einitz:  upper  Minnesota  river,  Oeyer;  near  Walhalia,  in 
northeastern  Dakota,  Scott.      Northwest. 

EL^AGNUS,  L.         Oleaster. 

E.  argentea,  Purdh.*       Silver-Berry. 

Common  from  Ada  northward  in  the  Red  river  valley  (forming  patches  ten  to 
twenty  rods  long  on  the  prairie,  growing  only  about  two  feet  high,  fruiting  plentifully  : 
but  In  thickets  becoming  five  tu  eight  feet  high),  and  local  In  section  6,  Eldorado, 
Stevens  county,  UpTiam,      Northwest. 


*£l^aono8,  L.  Flowers  perfect.  Calyx -tube  including  the  free  ovary,  the  limb 
cyllndric-campanulate  or  tubular  below,  parted  above  Into  4  valvate  deciduous  lobes, 
CO  lored  within .  Disk  glandulose.  Stamens  4,  adnate  to  the  calyx  and  alternate  with 
its  lobes,  the  free  portion  of  the  filaments  very  short;  anthers  obloug.  Style  simple, 
straight;  stigma  i-slded.  Fruit  tlrupe- like,  covered  with  the  thickened  dry  or  fleshy 
closed  calyx-tube  ;  the  stone  oblong,  8-strlate.— Trees  or  shrubs,  with  alternate  entire 
petloled  leaves  and  axillary  pedicelled  flowers. 

E.  ABOKNTEA,  Pursh.  A  stolouifcrous  unarmed  shrub,  6  to  12  feet  high,  the  younger 
branches  covered  with  ferruginous  scales;  leaves  IH  to  4  Inches  long  and  li  to  2H  inches 
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SANTALACE.E.        Sandalwood  Family. 

COMANDRA,  Nutt.        Bastahd  Toad-flax. 

C.  pallida,  A.  DC*       Baatard  Toad-flax. 

Red  river  valley,  Scott,  determined  by  Mr,  Sereno  Watson,       West. 

C.  iimbellata,  Nutt.       Bastard  Toad-flax. 
Common  throughout  the  state. 

• 

0.  lividay  Richardson.        Bastard  Toad-flax. 

North  shore  of  lake  Superior,  Juni;  Stearos  county,  Mrs.  Blaiadell.  [Isle  Royale 
(common),  Whitney.]      North. 

SAURURACE^E.        Lizard's-tail  Family. 

S AURXJRUS ,  L.       LizakdVtail.  • 

S.  cernuus,  L.       LizardVtail. 

Upper  Mississippi  river,  Houghton,       Infrequent. 

CERATOPHYLLACE.E.        Hornwort  Family. 

CERATOPHYL.LUM,  L.       Hornwort. 

C.  demersum,  L.       Hornwort. 

White  Bear  lake,  Ramsey  county,  Kelley;  lake  Calhoun,  Minneapolis,  Upham^ 
small  lakes  at  the  Pipestone  quarry  (var.  commune.  Gray,  with  fruit  about  3  lines  long, 
tipped  with  the  stout  straight  style  also  about  3  lines  long,  and  with  a  similar  short 
spine,  2  lines  long,  at  tiie  base  on  each  side),  Mrs  Bennett.  Probably  commoB 
throughout  the  state. 

CALLITRICHACEJG.        Water-Starwort  Family. 

CAIiLITRICHE,  L.        Water-Starwort. 

C-  verna,  L.        Water-Starwort. 

Throughout  the  state.  North  of  lake  Superior  (common),  Roberts;  Pembina,  HaV' 
ard;  Cottonwood  county,  Upham, 

[0.  autumnalis,  L.,  probably  occurs  also  in  northern  Minnesota.] 

wide,  broadly  or  narrowly  elliptic,  rather  acute  at  each  end,  or  lanceolate  and  undulate« 
silvery -scurfy  and  more  or  less  ferruginous;  flowers  numerous,  deflexed,  silvery  without, 
pale  yellow  within,  fragrant,  3  to  5  lines  long,  the  tube  broadly  oval,  the  limb  funnel- 
form  ;  fruit  [silvery  in  color,  like  the  foliage]  globose -ovoid,  dry  and  mealy,  edible,  4  or 
5  lines  in  length.     Wat8on*8  Rep.  in  King*8  Expl.  of  the  Fortieth  Parallel, 

^omandba  PALLIDA,  A.  DC.  Stems  several  from  a  branched  woody  caudex, 
herbaceous,  striate,  erect,  6  to  10  inches  high,  branching  above;  leaves  alternate, 
bluish,  somewhat  punctate  on  the  margins,  the  lower  elliptic  oblong,  mucronate-acute, 
8  to  12  lines  long  and  2  to  3  lines  wide,  the  uppermost  usually  linear-lanceolate,  5  to  10 
lines  long  and  about  1  line  wide,  sometimes  so  continued  down  the  stem  (forming  var. 
angustifolia) ;  cymes  terminal,  few-fl07rered ;  bracts  llnear-lanceulate,  2  lines  long; 
floweiR  perfect ;  calyx-lobes  erect-spreading ;  fruit  3  lines  in  diameter,  with  subfleshy 
eplcarp.— Flowers  precisely  as  in  C.  umbellata ;  distinguished  especially  by  Its  narrowed 
upper  leaves  and  much  larger  fruit.  Wat8on'8  Rep.  in  King^s  ExpL  of  the  Fortieth 
Parallel. 


6TATE  GEOLOGIST.  123 

PODOSTEMACE^.        River-weed  Family. 

PODOSTEMON,  Michx.        Rivkr-wekd. 

P.  ceratophylluSy  Michx.       River-weed. 
Lake  Pepin,  Miss  Manning.      Rare. 

EUPHORBIACEiE.        Spurge  Family. 

EUPHORBIA,  L.       Spurge. 

E.  polygonifolia,  L.       Shore  Sparge. 

LapJiam,      Shore  of  lake  Superior ;  lake  Pepiu,  MU$  Manning. 

E.  Geyerl ,  Eofirelm.       Geyer's  Spurge. 

Laplmm^  T.  J.  Hale.      Common  at  Minneapolis,  Upham^Simmone, 

E.  serpyllifolia,  Pers.        Thyme-leaved  Sparge. 

Minneapolis,  Herr(c?c;  Blue  Earth  county,  Leiherg;  Martin  county,  Ocdge;  New 
Ulm,  Juni;  Murray  county,  Upham;  Steams  county,  Mrs,  Blaisdell;  Pembina,  Havard. 

^*  srlyptosperiua,  Engelm.        Sparge. 

Minneapolis,  Herrtck;  Saint  Cloud,  Camphell;  Red  river  valley,  SeoU. 

£.  niaciilata,  L.       Spotted  Sparge. 

Common  through  the  south  half  of  the  state  and  perhaps  northward. 

E,  humlHtrata,  Eagclm.       Spurge. 

Minneapolis,  Roberts;  Winona  county,  Holztnger;  Blartln  county,  CMge.      South . 

E.  bypericifolia,  L        Spurge. 

Waste,  dry  places.  St.  Croix  river,  Parry;  Minneapolis,  Roberts;  lake  Pepin,  Miss 
Manning;  Winona  county,  Holzinger;  Blue  Earth  county, Leiherg,       South. 

E.  luarginata,  Parsb.       White- margined  Spurge.    **  Mouutain  Snow.*' 

Frequent,  often  common,  southwestward  ;  extending  northeast  to  Redwood  Falls 
(found  to  be  poisonous  to  the  touch,  even  In  mounting  dried  specimens).  Miss  BuUer;  Id 
Lyon  county  becoming  a  common  weed  In  cultivated  fields,  Upham. 

E.  corollata.  L.        Flowering  Spurge. 

Frequent,  often  common,  through  the  south  half  of  the  state. 

E.  heterophylla«  L.       Spurge. 

Spirit  lake,  Minnesota  river,  etc.,  Gcyer;  Blue  Earth  county,  Leiherg,  Oedge  ;  Min- 
neapolis, Twining,  A.  W.  Jones;  Goodhue  county,  Sandberg;  lake  Pepin.  Miss  Man- 
ning.       South.  * 

E.  clictyosperma,  Fischer  &  Meyer.        Spurge. 
Rock  county,  Leiherg.       Southwest. 

E.  Ci/parissiaSj  L.         Garden  Spurge. 

Adventlve :    Mankato,  Leiherg;    Goodhue  county,  Sandberg;    lake  Pepin,  Miss 
Manning. 

[E.  commutata,  Engelm.,  should  be  looked  for  in  this  state.] 

ACALiYPHA,  L.       Three-seeded  Mercury. 

A.  Virginioa,  L.       Three-seeded  Mercury. 

Minneapolis,  Roberts;  Blue  Earth  county,  Lefberflr ;  lake  Pepin,  Miss  Manning. 
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EMPETRACEiE.        Crowbbrry  Family. 

EMPfiTRUM,  Toum.       Crowberry. 

£.  nigrum,  L.        Black  Crowberrj. 

North  shore  of  lake  Superior,  Macoun ;  doubtless  in  northern  Minnesota. 


URTICACEiE.        Nettle  Family. 

ULMUS,  L.        Elm. 

XJ.  tVdva,  Michx.         Slippery  or  Red  Elm. 

Frequent,  often  common,  throughout  the  state,  exeeptluR  far  northward.  Well 
known  for  ItsmucilaRinous,  medicinal  inner  bark;  the  reddish  wood,  used  for  ox-yokes, 
posts,  etc.,  is  strong,  light  and  durable. 

U.  Americana,  L.       White  Elm.    Amercian  Elm.    Water  Elm. 

Common  throughout  the  state  ;  but  not  found  close  to  the  shore  of  lake  Superior. 
Wood  tough,  often  used  for  axe-helves,  whip-stocks,  etc.;  our  most  desirable  tree  for 
transplanting  for  ornament  and  shade.  This  and  basswood  are  the  most  abundant  trees 
in  the  Big  Woods. 

U.  racemosa,  Thomas.       Ck>rky  White  Elm.    Rock  Elm. 

Frequent,  often  common,  eastward  ;  extending  west  to  Blue  Earth  county,  Ldberg, 
Nicollet  county,  AUon,  New  Ulm  (common),  Juni,  and  the  upper  Mississippi  rlTer, 
Oarriaon,   Wood  drier  than  the  last  and  more  valuable  ;  much  used  by  wheelwrights. 

CELiTISy  Toum.        Nbttle-tree.    Hackberrt. 

C  occidentalis,  L.       Sugai berry.    Hackberry. 

Prequent  through  the  south  half  of  the  state  ;  rare  and  local  northward,  as  at  the 
east  side  of  MlUe  Lacs  and  at  lake  Alexander,  Upham;  near  lake  Lida,  Otter  Tall 
county,  Frazet;  on  the  Red  river  in  Clay  county ;  at  Red  Lake  Falls ;  on  the  upper 
Mississippi ;  and  on  the  Big  Fork  of  Rainy  Lake  river,  in  T.  149,  R.  26,  ^HincheUwood. 
[Also  at  Eagle  lake,  north  of  Rainy  lake.  Bell,  Macoun;  and  in  northeastern  Dakota, 
Scott] 

MORUS,  Toum.       Mulberry. 

M.  rubra,  L.        Red  Mulberry. 

Big  Woods,  Winchell;  Houston  county,  J.  5.  Harris.  [West  to  Dakota,  Sargent, 
and  eastern  Nebraska,  Aughey.]      Infrequent.      South. 

CJRTICA,  Tourn,        IfETTLE. 

U.  gracilis.  Ait.       Tall  Wild  Nettle. 
Common  throughout  the  state. 

U,  dioicGt  L.         Great  Stinging  Nettle. 

Upper  Mississippi  river.  Garrison:  lake  Pepin,  Miss  Manning.       Rare. 

LAPORTEA,  Gaud.        Wood-Nettle. 

li.  Canadensis,  Gaud.        Wood-Nettle. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley ;  extending 
northeast  to  the  upper  Mississippi  river  and  Roseau  river.  "It  is  of  this  plant  the 
Indians  usually  make  their  Ashing  lines,  the  rotted  remains  of  the  previous  year's 
growl h  furnishing  an  abundant  supply."    Parry. 
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PILiEA,  Lindl.       Riohwbbd.    Clbarweed. 

P,  pumila,  Gray.        Richweed.    Clearweed. 

St.  Croix  rlTer,  Parry;  MiDneapolis,  Simmons;  lake  MiDDetODka(ooDJimoD),  fioberts; 
Blue  Earth  county,  Leiberg;  Fergus  Fails,  Leojwrd,      South . 

BCE  HMEBI  A,  Jacq .        False  Nettle. 

B.  cylindrica,  Willd.        False  Nettle. 
Lapham .    Fergus  Falls,  Leonard.      laf rexju  en t . 

PABIBTABIA9  Toarn.       Pellitoby. 

P,  Penusylvauica,  Muhl.       Pellitory. 

Minneapolis  (presenting,  besides  the  type,  a  larger  and  much  branched  form),  fler- 
ricfc,  Simmons;  Blue  Earth  county,  Leiherg;  and  northwest  to  the  upp^r  Missouri  and 
Saskatchewan  rivers.      Infrequent.      South  and  west. 

CANNABIS,  Tourn.       Hemp. 

C.  sativa,  L         Hemp. 

A  common  or  frequent  weed. 

HUMUIiUS,  L.       Hop. 

H.LupuIiiSy  L.       Common  Hop. 

Common,  especially  northward;  ^'native  on  all  the  tributaries  of  the  upper  Missis- 
ippi,"  Parry. 

PLATANACEiE.  Plane-trbb  Family. 

PL1ATANU8,  Toum.       Plane-tbee.    Buttohwood. 

P.   occiden  talis,  L.       American  Plane-tree.    Button  wood.    Sycamore. 

Lapham.  Soatheast,  rare.  The  northwest  limit  of  this  species  scareely  enters 
Minnesota. 

JUGLANDACEiE.        Walnut  Family. 

JUGLANS,  L.       Walnut. 

J.  ciuerea,  L.       Battemut,    Oil-nut.    White  Walnut. 

Common  southward,  but  absent  far  southwest ;  extending  north  to  the  Hnake  rlTer 
ID  Pine  and  Kanabec  counties,  Norwood,  Cp/iam,  and  on  the  Mississippi  rlTcr  to  the 
north  line  of  Aitkin  county,  Oarriion.  Wood  Taluable  for  cabinet  work  and  in  house - 
building  for  inside  finishing 

J.  nigra,  L.       Black  Walnut. 

Frequent  in  the  south  part  of  the  state ;  extending  north  to  Ninlnger,  Dakota 
county,  southern  Scott  and  Carver  counties,  and  to  Walnut  Grove  in  the  south  edge  of 
Bed  wood  county.  Because  of  the  great  value  of  its  lumber,  nearly  all  the  black  wal- 
nut of  large  size  in  this  state  has  been  cut ;  but  mneh  of  young  growth  remains. 

CARYA,  Nutt.        Hickory. 

C.  alba,  Nutt.       Shell-bark  or  Shag-bark  Hickory.     ••Walnut.'' 

Common,  or  frequent,  in  Houston  county;  extending  north  into  Winona  county  at 
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least  to  Winona  and  Stockton,  and  west  (rare)  into  Fillmore,  Mower  and  Freeborn 
counties,  to  Moscow,  Winchell;  near  Wearer  and  Kellogg.  Wabasha  county,  and  near 
Chatfleld,  on  the  south  line  of  Olmsted  county,  W.  D.  Hurlbut.  Southeast.  "Timber 
Tery  Taluable,  used  wherever  great  durability,  strength  and  elasticity  are  required." 

C.  porcina,  Natt.        Pig-nut  or  Hroom  Hickory. 

Lapham.  Southeastward,  extending  north  to  Snake  river,  Clark;  near  lake  Pepin 
on  the  Wisconsin  side,  Mn,  Ray. 

C*  amara,  Nutt.       Bitter-nut  or  Swamp  Hickory. 

Common,  or  frequent,  southward  ;  extending  through  the  Big  Woods,  and  north  to 
Mllle  Lacs,  and  sparingly  to  the  upper  Mississippi  river,  and  to  Whiteface  river, 
tributary  to  the  St.  fA>uls  river.  This  species  furnishes  nearly  all  the  hoop-polet  for 
flour-barrels  cut  in  the  southern  and  central  portions  of  the  state. 


CUPULIFER^.        Oak  Family. 

QUERCUS,  L.        Oak. 

Q.  alba,  L        White-Oak. 

Frequent,  or  common,  in  the  southeast  and  central  parts  of  the  state ;  extending 
north  to  Fond  du  Lac,  Clark,  Savannah  river,  and  Squagemaw  lake,  Winchell,  and  to 
Pokegema  falls,  Pemidji  lake  (plentiful  in  many  places  on  the  upper  Mississippi  river), 
and  the  White  Earth  reservation,  Oarrison.    ''Strong,  durable,  and  beautlftol  timber." 

Q.  stellata,  WaoR.     (Q.  obtusiloba,  Michx.)         Poet-Oak.     Rough  or  Box 
Whit€-Oak. 
Upper  Mississippi  river,  Hoii(;/if<m .       Infrequent. 

Q.  macrocarpBy  Michx.  Bur-Oak.  Over-cup  or  Mossy-cup  White-Oak. 
Common,  or  abundant,  throughout  the  state,  excepting  far  northeastward.  Its 
northeastern  limit  north  of  lake  Superior,  according  to  Bell,  is  near  the  international 
boundary;  but  he  states  that  it  attains  a  good  size  on  the  Rainy  river  and  thenee 
westward.  ("In  going  west,  this  species  is  first  met  with  at  the  east  end  of  Eagle  lake" 
[north  of  Rainy  lake],  Macoun,)  Timber  valuable,  similar  to  that  of  white  oak. 

Q .  bicolor,  Willd.       Swamp  White-Oak. 

Frequent  In  Benton,  Mllle  Lacs  and  Morrison  counties,  and  thence  north  to  lake 
Winntbigoshlsb  and  the  White  Earth  reservation,  Oarrison. 

Q.  Muhlenberirlif  Easrelm.  (Q.  PrinuR,  L.,  var.  acuminatia,  Michx.)        Yel- 
low Chestnut-Oak. 
Lapham,      Southeast. 

Q.   tinctoria,    Bartram.       (Q.    coccinea,    Wang.,    var.    tinctoria,    Gray.) 

Black  Oak.    Quercitron  or  Yellow- barked  Oak. 

Common,orabundant,  southward;  extending  north  to  Pine  county,  Upham,  and 
to  Pokegama  falls  and  the  White  Earth  reservation,  Oarrison;  the  most  abundant  spe- 
cies of  oak  in  the  southeast  part  of  the  state.  This  species  and  the  bur  oak  vary  from 
20  to  50  or  60  feet  in  hlgbt,  according  to  their  situation  and  soil ;  besides  which,  each 
occurs  frequently  dwarfed,  growing  as  scrubby  brush  from  8  to  10  feet  high. 

Q.  coccinea,  Wang.        Scarlet  Oak. 

Upper  Mississippi  river,  Oarrison;  "In  Minnesota  (Engelmann),"  Sargent, 

Q.  coccinea,  Wang.,  var.  ambigrua.  Gray.        Gray  Oak. 

Prairie  river,  attaining  a  bight  of  50  feet  and  diameter  of  10  inches,  Clark;  White 
Earth  reservation,  Oarrison.       North. 
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Q.  rubra,  L.       Red  Oak. 

Occasional  southward,  and  north  to  the  upper  Mississippi  river,  Geyer,  OarrUon; 
continuing  on  the  north  side  of  lake  Superior  to  the  Kamlnlstlqula  river,  BeU,  Macoun, 

In  autumn  the  leaves  of  the  black  and  red  oaks  change  to  red  and  crimson  colors ; 
while  the  foliage  of  the  white  and  bur  oaks  changes  only  to  dull  green,  gray  aud  brown. 
At  the  same  time  the  leaves  of  the  sumachs  and  red  maple  become  red  or  scarlet ;  of 
the  sugar  maple,  yellow :  and  of  bass,  box-elder,  ash  trees,  elms,  poplars,  and  cotton- 
wood,  various  shades  of  brown  and  yellow. 

Q  •  palustris,  Da  Roi.       Swamp  Spanish  Oak.    Pin  Oak. 
Lapham .       Upper  Mississippi  river,  OarrUon . 

[Sargent  and  BeU  have  mentioned  Minnesota  as  a  western  limit  of  the  American 
beech  (Fagus  ferruglnea,  Alt.)i  but  it  probably  does  not  extend  into  this  state. J 

CORYLiUS,  Toam.        HAZBL-Nirr.    Filbert. 

€•  Americaua»  Walt.       Common  Wild  Hazel-nut. 
Common,  in  many  districts  abundant,  throughout  the  state. 

C.  rostrata.  Ait.        Beaked  Hazel-nut. 

Common  northward ;  extending  south  to  Benton  county  and  Spruce  Hill,  Douglas 
county,  Upham;  rare  and  lociil  farther  south,  as  on  rocky  bluffs  in  seutbeasteni  Winona 
county,  ir<nc7ie{2.  Juni  says  of  this  species  north  of  lake  Superior :  **  In  some  places 
the  bushes  reach  a  higbt  of  fifteen  feet,  with  stems  from  one  to  one  and  a  half  inches  in 
diameter.   The  tops  bend  over  from  the  weight  of  the  fruit." 

OSTBYA,  Micheli.       Hop-HoRNBEi^M.    Iron- wood. 

0«  Yirgrinioay  Willd.        American  Hop-Hornbeam.  Iron-wood.  Lever-wood. 

Common,  often  abundant,  throughout  the  state ;  but  not  close  to  the  shore  of  lake 
Superior. 

CARPINUS9  L.       Hornbeam.    Ibonwood. 

C.  Caroliniana,  Walt.   (C.  Americana,  Michx.)       American  Hornbeam. 

Blue  or  Water  Beech. 

Common  through  the  south  half  of  the  state ;  extending  north  to  Pine  county  and 
Sandy  lake,  Clark,  the  Savannah  portage,  WinchelU  and  White  Earth  reservation. 
Garrison.  *'  Wood  of  this  and  the  preceding  tough  and  durable  ;  used  for  wedges, 
levers,  &c." 

MYRICACEiE.         Sweet-Gale  Family. 

MYRICA,  L.       Bayberry.    Wax-Myrtlb. 

M.  Gale,  L.       Sweet  Gale. 

Common  on  lake-shores,  along  the  international  boundary,  between  lake  Superior 
and  Rainy  lake,  Winehell.      North. 

COMPTONIA,  Solander.       Sweet-Fern. 

Casplenifoliay  Ait.        Sweet-Fern. 

Frequent  northeastward;  extending  south  to  Snake  river  in  southeastern  Flue 
county,  Upham,  and  southwest  to  Cass  lake,  Schoolcraft;  it  also «»(.  curs  at  Jacob  Streltz*s 
quarry  in  section  28,  Saint  Cloud,  Upham,  and  near  Excelsior.  Hennepin  county,  Ifrs. 
Terry. 
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BETULACEiE.        Birch  Family. 

BETULA,  Tourn.        Birch. 

[B.  lenta,  L.  (cherry  birch,  sweet  or  blaek  birch)  possibly  extends  west  to  northern 
MlDoesota.  Dr,  BeU  mentions  this  state  as  Its  northwestern  limit.  Some  of  the  more 
northern  references  under  B.  nigra  may  belong  Instead  to  this  speeies.] 

B.  lutea,  Michx.  f.        Yellow  or  Gray  Birch. 

Common  through  the  north  half  of  the  state  and  south  to  Sherburne  county,  reaeb- 
Ing  a  hlght  of  75  feet  and  diameter  of  3  or  4  feet ;  rare  In  the  Big  Woods,  and  soath- 
east  to  Houston  county,  WineheU,  **  The  49th  parallel  forms  the  arerage  northern 
limit  of  this  species  from  Newfoundland  to  the  Red  river  valley,  in  which  It  carret 
round  and  runs  southward."   Bell, 

B.  papyracea.  Ait.        Paper  or  Canoe  Birch.    Silver  Birch. 

Common,  often  abundant,  through  the  north  half  of  the  state,  attaining  an  equal 
size  with  the  preceding ;  also  common,  but  much  smidler,  southeastward  near  the  Mia- 
slsslppl  river ;  thence  extending  west,  less  frequent,  to  the  Big  Woods,  and  to  Birch 
Cooley  (plentiful).  Renville  county ;  absent  southwestward ;  "found  along  the  Asdni- 
bolne  valley  as  far  west  as  the  Qu'Appelle  lakes,"  BeU.  "  The  bark  of  this  tree,  to- 
gether with  that  of  the  Arbor- vltse,  is  made  use  of  In  Innumerable  ways  by  the  Indians." 
Roberts. 

B.  nii^ra,  L.        River  or  Red  Birch. 

Savannah  portage,  DtmglaM;  White  Earth  reservation,  OarriMn;  Kettle  river, 
Shumard;  Blue  Earth  county,  Nicollet;  Winona  county,  Holzingtr;  abundant  along  the 
Mississippi  bottoms  at  least  as  far  north  as  Mlnneiska,  Wabasha  county,  WinchcU, 
Southeast. 

B.  pumila,  L.       Low  Birch.    "^  Tag  Alder/' 

Common  through  the  north  half  of  the  state,  and  south  to  Minneapolis  and  Saint 
Paul ;  less  frequent  or  rare  farther  south,  to  lake  Pepin,  Af  (ss  Manningt  and  Olmsted 
county,  Barrinijton, 

B.  glandulosa,  Michx.       Dwarf  Birch. 

Savannah  river,  Boughton;  north  shore  of  lake  Superior,  Jtini,  WiwheU;  ridge  east 
of  the  Red  river,  ScotL      North. 

ALNUS,  Tourn.       Alder. 

A,  viridis,  DC.        Green  or  Mountain  Alder. 

North  of  lake  Superior  (common),  Juni,  Ro1}ert8.      North. 

A.  inoana,  Willd.,  var.  glauca,  Kegel.       Speckled  or  Hoary  Alder.    Black 

Alder, 

Common,  or  frequent,  through  the  north  half  of  the  state,  and  southeastward  to 
Minneapolis;  less  frequent  thence  southeast ;  rare  southwestward. 

A.  serrulata,  Ait.       Smooth  Alder. 
Lapham,  WinchclL       Kara.      Southeast. 


SALICACEiE.        Willow  Family. 

SALIX,  Tourn.        Willow.    Osier. 

S.  Candida,  Willd.        Hoary  Willow. 

Throughout  the  state,  excepting  far  southward.   Bogs,  St.  Croix  river,  Patry;  Min- 
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neapolls,  Kaasikbe;  Blue  Earth  county,  Leiberg;  New  Ulin«  Juni;  north  of  lake  Superior, 
AgoMiz;  upper  Mississippi  rirer,  Oarriaon^  Ked  river  valley,  Ma/omm. 

8.  tristis.  Ait.        Dwarf  Gray  Willow. 

Lapham,     Minneapolis,  Winchell;  Blue  Earth  county,  Leiberg;  Lake  City,  Mrs,  Ray, 

S.  liuniiliSy  Marshall.        Prairie  Willow. 

Blue  Earth  county,  I/€i(>er(7,  Upham;  frequent  In  Emmet  county,  Iowa,  CraUy; 
abundant  near  the  Mississippi  river,  on  dry,  sandy  land,  especially  in  openings  of 
woods,  from  lake  Pepin,  3f^  ManninOt  ^r$.  Aay,  and  Ramsey  county,  north  at  least 
to  Brainerd  (usually  only  about  one  foot  high,  agreeing  best,  excepting  in  habitat, 
with  Gray's  description  of  8.  tristis),  Upham;  north  of  lake  Superior,  AgaaHz,  Proba- 
bly throughout  the  state. 

S.  discolor  y  Muhl.       Glaucous  Willow.    Pussy  Willow. 
Common,  or  frequent,  throughout  the  state. 

[S.  sericea,  Marshall,  probably  occurs,  but  infrequently,  in  Minnesota.] 

S.  petiolaris,  Smith.*       Petioled  Willow. 

Freeborn  county  (frequent),  Upham.  Probably  our  prevailing  form  of  this  species 
is  var.  ORACIU8,  Anders.  (M .  S,  Bebb.) 

S.  purpurea f  L.        Purple  Willow. 
Minneapolis,  5(mm(m«.      Infrequent. 

S.  cordata,  Muhl.       Heart-leaved  Willow. 
Common,  or  frequent,  throughout  the  state. 

S.  cordata,  Muhl..  var.  angustata.  Gray. 

Stearns  county,  Qarrieon.  [North  of  lake  Superior,  Agaesiz;  Nebraska  (common), 
Aughey.] 

S.  balsamifera,  Barratt.f  (S.  pyrifolia,  Anders. ;  see  notes  by  M.  S.  Bebb  in 
Botanical  Qazettej  vof.  iv,  p.  190.)       Balsam-beariofir  Willow. 
Bed  river  valley  near  Saint  Vincent,  Burgees,  Maeoun.      North. 

*  Saux  PBTIOLABI8.  Smith,  var.  obaoilis,  Anders.  Female  aments  gracefully 
subpendulous,  at  length  somewhat  leafy-pedunded,  very  loosely  flowered  ;  scales  Un- 
gulate, apex  brownish  ;  capsules  long  acute-rostrate  from  an  ovate  base,  thinly  silky, 
or  somewhat  glabrous,  very  long-pediceled  ,*  pedicel  nearly  eight  times  the  length  of 
the  nectary;  style  very  short ;  stigmas  2-parted,  fuscous,  spreading ;  leaves  narrowly 
lanceolate-linear,  serrulate,  about  2  inches  long  and  2  to  4  lines  wide,  pale  and  subglau- 
cous  beneath,  both  sides  at  length  glabrous.  Varies  :  1st,  serloocarpa ;  capsules  nar- 
rowly conical,  24  lines  long,  thinly  silky.  2d,  leiooarpa ;  capsules  thick  at  base,  green- 
ish red.    Anderaeon  in  DC,  Prod.,  16, 2, 236 ;  translated  by  M,  8.  Bebb. 

tSALix  BALSAMirxRA,  Barratt.  A  glabrous,  much  branched  shmb,  4  to  8  feet 
high  ;  twlKS  crimson  where  exposed  to  the  sun ;  leaves  ovate,  abruptly  pointed,  1  inch 
wide  by  l%  inches  long,  on  sterile  shoots  oblong-lanceolate,  IH  inches  wide  by  8  to  4 
Inches  long,  all  rounded  or  suboordate  at  base,  very  thin  and  slightly  hairy  beneath 
when  young,  rigid,  glabrous,  and  prominently  reticulate-veined  when  mature,  bright 
green  above,  paler  or  glaucous  beneath,  margin  finely  glandular-serrate;  petiolee 
slender,  H  Inch  long ;  stipules  minute,  caducous  :  aments  with  a  few  leaf-like  bracts  at 
base,  the  male  densely  flowered,  very  silky,  female  less  so  and  beceming  very  lax  in 
fruit,  bracts  often  more  leafy ;  scales  pale  or  rosy ;  capsules  elongate -conical  or  rostrate 
from  a  thick  base,  2  or  3  lines  long,  glabrous,  the  long  pedicels  six  to  eight  times  the 
length  of  the  nectary ;  style  rather  short,  bifid  ;  lobes  of  the  stigma  thick,  spreading, 
emarginate.  **No.  63,  Herb.  H.,  B.  and  T."  (v.  s.  in  h.  Torr.)  S.  cordata,  Muhl.,  var. 
balsamifera.  Hook.,  Fl  Bor.-Am,,  2, 149.  S.  pyrifolia,  Anders.,  DC.  Prod.,  16, 2, 264.— 
White  mountains  of  N.  H.,  Pringle;  New  Brunswick,  Fowler:  and  Labrador,  Allen; 
westward  to  the  Saskatchewan.  Readily  distinguished  from  S.  cordata  by  the  very 
loosely  flowered  fertile  aments,  often  two  inches  or  more  long  in  fruit,  thicker  and  more 
yellowish  stamlnate  aments,  and  the  proportionately  broader  and  shorter  Amelanchier- 
like  leaves.  M.S.  Bebb,  MSS. 
9F 
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S.  rostrata,  Richardson.    (S.  livida,  Wahl.,  var.  occidentalism  Gray.) 
Beaked  Willow.    Livid  Willow. 
Common  throughout  the  state. 

S.  liicida,  Muhl.        Shining  Willow. 
Common,  or  frequent,  throughout  the  state. 

S.  nigrra,  Marshall.        Black  Willow 

Throughout  the  state :  frequent  northward,  common  southward.  This  and  the  next 
are  our  only  native  species  of  willow  that  become  trees,  the  others  being  shrubs. 

S.  amygdaloides,  Anders.*        Almond-leaved  Willow. 

Red  river  and  eastward,  Bebb;  probably  frequent  throughout  the  state. 

S,  fragili9,  L.  X  alba,  L.        WhiU  Willow, 

Occasionally  spontaneous ;  much  cultivated,  especially  on  the  prairies,  for  shade 
and  protection  from  the  wind.  Timber  culture,  of  this  tree,  red  and  sugar  maple,  box- 
elder,  Cottonwood,  Lombardy  poplar,  and  other  species,  is  being  begun  extensively  in 
the  prairie  region,  chiefly  for  the  rewards  provided  by  laws  of  the  state  and  United 
States  governments.  The  white  willow  is  well  adapted  to  yield  fuel,  as  it  grows  rap- 
idly, and,  when  cut  down,  shoots  up  vigorously  anew  from  the  stump.  In  good  soil, 
with  good  care,  probably  ten  acres  of  this  willow  would  supply  an  average  household 
with  fire-wood  continually. 

M.  S.  Bebb  regards  this  *' white  willow,"  commonly  planted  (by  cuttings)  for  screens, 
as  a  hybrid  of  S.fragais  and  S,  alba,  being  apparently  the  form  named  S.fragiUs^  L., 
var.  RtuseUiana^  Carey,  in  Gray's  Manual.  Mr.  Bebb  writes  :  ** Among  the  varieties 
cultivated  throughout  the  Northwest,  I  have  seen  no  genuine  S.  alba.  In  one  form, 
S,fraoili8^alba,  var.  ic.)V€ittUa,  Wlmmer  (8.  jmluatrfe.  Host.),  the  leaves  approach 
very  near  to  S,  <Uba,  var.  caruUa,  but  the  flowers  are  different.  Much  the  more  com- 
monly planted  form  is  S.fragUis^dlba,  var.  (b,)  glalira,  Wlmmer  (exactly  S.  excelsUtr, 
Host. ;  8.  viridi8.  Fries,  when  the  under  surface  of  the  leaf  is  pale  green)." 

S.  longrifoliA,  Muhl.        Long-leaved  Willow.    Sand-bar  Willow. 
Common  throughout  the  state. 

S.  myrtiUoides,  L.        Myrtle  Willow. 

Frequent  northward,  rare  southward.  Swamps,  St.  Croix  river,  Parry;  north  of 
lake  Superior,  AgaatU;  Kanabec  and  Benton  counties,  Uphanii  Dellwood,  White  Bear 
lake,  Ramsey  county,  KelUy;  Minneapolis,  Kasauibe;  near  Bagle  lake.  Blue  Earth 
county,  Leiberg;  Emmet  connty,  Iowa  (rare),  CraUiy. 

POPUIiUS ,  Tourn.        Poplar.    Aspbk  . 

P«  tremiiloides,  Michx.        American  Poplar  or  Aspen. 

Common,  or  abundant,  throughout  the  state,  especially  northward.  Wood  of  this 
and  the  next  is  valuable  for  paper- making. 

P.  grandidentata,  Miohx.        Large-toothed  Poplar  or  Aspen. 

Common,  or  frequent,  throughout  most  of  the  state ;  excepting  the  southeastern 

*Saux  AMTonALOiDia,  Anders.  Leaves  broadly  laneeolate,  8  to  6  inches  long,  % 
to  IH  Inches  wide,  with  a  long  tapering  point,  glaucous  beneath,  closely  serrate,  petioles 
long  and  slender,  stipules  minute  and  very  early  deciduous :  aments  leafy-peduncled, 
elongated-cylindrical,  pendulous ;  the  fertile  when  in  fruit  lax,  3  to  4  inches  long,  %  ineh 
thick ;  scales  in  the  male  ament  ovate,  villous  with  crisp  hairs,  in  the  female  narrower, 
somewhat  smooth,  fugacious  :  capsules  globose-conical,  glabrous,  long-pedicelled ;  style 
very  short  or  obsolete,  stigmas  notched.  .  .  .  Inaspect  very  unlike  S.  nigra  [like  which, 
this  species  attains  a  tree-like  size],  and  in  fact  more  frequently  mistaken  for  S.  luoida. 
Tlie  broad  leaves,  being  supported  by  long  and  slender  petioles,  are  moved  by  the 
slightest  breeze,  displaying  in  rapid,  fluttering  succession  their  conspicuous  white 
under  surfaces,  thus  producing  an  effect  In  striking  contrast  with  the  changeless,  soft 
light  reflected  from  masses  of  the  foliage  of  S.  nigra  when  swayed  gently  by  the  wind. 
Bebb  In  WheeUr^a  Report  of  Surveys  tcest  of  the  One  Hundredth  Meridian, 
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coanties  and  far  northward,  where  It  ocoors  sparingly,  and  southwestward,  where  it 
is  absent. 

P«  moniliferay  Ait.  (Including  P.  angulata,  Ait.)       Cottonwood.    Neck- 
lace Poplar. 

Common,  or  frequent,  through  the  south  half  of  the  state;  rare  farther  north; 
reaching  its  northern  limit  in  southeastern  Pine  county,  the  region  of  the  upper  Missis- 
sippi, Houghton,  White  Earth  reservation,  Oarriann,  and  Bed  Lake  Falls  and  the  Bed 
river  valley,  Upham.  **  Large  trees  occur  along  the  Assinibolne  river,"  BelL  "  Exten- 
sively planted  for  shelter  and  fuel.  The  cotton  from  the  seeds  provet  a  source  of  much 
annoyance  to  the  tidy  housewife.  If  only  male  trees,  those  with  reddish  tassels,  were 
planted,  no  cotton  would  be  produced.  Both  kinds  of  tassels,  the  green  and  the  red, 
appear  in  spring  before  tne  leaves  come  out."   Arthur. 

P.  balsamifera,  L.       Balaam  Poplar.    Tacamahac. 

Common,  or  frequent,  through  the  north  half  of  the  state ;  extending  southwest  to 
Cannon  river  (rare),  Sandberg,  Osakis  lake,  Upham,  and  Fei^  Falls,  Leonard, 

P.  balsamifera 9  L.,  vbx.  candicans,  Gray.       Balm  of  Gilead. 

Frequent  northeastward ;  extending  southwest  to  southeastern  Pine  county.  Little 
Falls,  and  White  Earth  reservation. 

P.  dilatata^  Ait.        Lomhardy  Poplar, 

Spontaneous,  Mankato,  Leiherg,  [Stiff  spiry  tree,  with  closely  appressed  branches, 
and  small  broadly  triangular  pointed  leaves ;  formerly  much  planted.  Oray*8  Fields 
Forest,  and  Garden  Botany.} 

P,alba,L.        White  Poplar.    SHver-Uaf  Poplar.    Abele.    AheUtree. 

Cultivated,  and  thence  sometimes  spreading  spontaneously,  in  Martin  countyt 
Craltty,  [Tree  planted  from  Europe,  with  spreading  branches,  roundish,  slightly  heart- 
shaped  wavy-toothed  or  lobed  leaves  soon  green  above,  very  white  cottony  beneath ; 
buds  not  glutinous  :  spreads  inveterately  by  the  root.  Oray/'t  Field,  Forest,  and  Oar- 
den  Botany.} 

CONIFERiE.        PiNB  Family. 

PINXJS,  Toum..  Link.        Pihb. 

P.  Banksiana,  Lambert.  '*Jack  Pine."    Gray  or  Northern  Scrab  Pine. 

Banks*  or  Banksian  Pine.  Black  Pine. 
Common  northeastward ;  abundant  on  sandy  land  In  the  region  o(  the  upper  Missis 
sippi  and  Crow  Wing  rivers,  from  Bralnerd  and  Wadena  northward ;  having  Its  south- 
west limit  at  the  St.  Croix  and  Snake  rivers,  Princeton,  Brockway  (Stearns  county), 
Stowe  and  Oak  Valley  (ten  miles  south  of  Wadena),  in  the  White  Earth  reservation,  and 
at  the  lake  of  the  Woods  and  on  Boeeau  river.  This  species,  almost  alone,  but  with  red 
pinet  here  and  there  sparingly  Intermixed,  forms  thick  woods  at  many  plaees  in  Cass, 
Wadena  and  Crow  Wing  counties,  as,  for  example,  at  Brainerd,  growing  very  stialght 
and  slender,  40  to  eo  feet  in  hight,  but  seldom  exoeeding  a  foot  in  diameter.  Its  coarse, 
resinous  wood  is  excellent  fuel,  but  it  is  not  adapted  to  building  purposes.  Many  rail- 
road ties  are  made  from  this  and  the  next  speclet  of  pine,  but  are  inferior  in  value  and 
durability  to  those  of  bur  oak,  which  are  more  used  In  this  way.  Often  five  ties,  each 
eight  feet  long,  are  obtained  from  a  single  Jack  pine.  Rarely  this  tree  attains  a  hight 
of  eighty  feet,  one  of  this  size  being  found  by  Profeeaor  WlneheU  on  Brule  mountaint 
north  of  lake  Superior.  [This  tree  grows  sixty  to  seventy  feet  high  in  northern  Michi- 
gan ( Wheeler  and  Smith's  Catalogue,  and  Bulletin  of  the  Torrty  Botanical  Club,  x,  82) ; 
and  Dr.  Bell  records  it  as  about  seventy  feet  in  hlght  and  two  feet  in  diameter,  In  large 
groves,  on  the  southern  branches  of  the  Albany  liver.J 

P.  resinosa,  Ait.        "  Norway  Pine."    Red  Pine. 

€k>mmon  or  frequent  northward,  growing  in  groves,  or  scattered,  on  somewhat 
sandy  land ;  not  extending,  in  general,  quite  so  far  southwest  as  the  preceding.    Usually 
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called  '*  Norway  pine" ;  but  wrongly,  for  this  speeiet  is  not  found  in  Norway,  nor  in 
Europe.  It  Is  mostly  from  60  to  75  feet  high,  but  seldom  more  than  about  a  foot  In  dia- 
meter. Clark  reports  that  it  attains  a  hight  of  90  feet  and  diameter  of  20  inchet,  north 
of  lake  Superior.  It  is  considerably  sawn  for  lumber,  and  is  also  much  used  for  piles, 
as  for  wharves  and  foundations  of  bridge  piers.  In  the  region  of  the  upper  Mississippi 
this  species  Is  reported  by  Onrriaon  as  occurring  in  two  varieties,  whleh  are  distin- 
guished by  lumbermen  under  the  names  Hard  Norway  pine  and  Red-barked  Norway 
pine. 

P.  Strobus,  L.        White  Pine. 

Common  through  the  north  half  of  the  state,  excepting  west  of  Bed  lake  and  the 
lake  of  the  Woods ;  preferring  somewhat  clayey  laud,  oocaslonaliy  making  a  majestic 
forest  without  intermixture  of  other  large  trees,  but  oftener  associated  with  maple, 
elm,  bass,  oak,  ash,  and  other  deciduous  species ;  frequent  along  the  north  side  of  lake 
Superior,  but  forming  no  extensive  pine  forest  on  the  immediate  shore.  This  is  the 
largest,  as  well  as  the  most  useful,  of  our  trees,  growing  from  80  to  125,  rarely  160,  feet 
in  hight,  and  from  three  t^  six  feet  in  diameter. 

The  southwestern  limit  of  the  pineries  extends  from  the  north  edge  of  Chisago 
county  westerly  through  Kanabec  and  MlUe  Lacs  counties,  the  northeast  corner  of 
Benton  county,  Morrison  county,  and  northeastern  Todd  county,  to  Pine  lakes,  Frazee 
City,  and  (he  White  Earth  reservation ;  but  only  a  comparatively  small  part  of  the 
region  northeast  of  this  line  Is  covered  with  pine  woods.  Southeastward,  beyond  this 
limit,  white  pine  occurs  rarely  and  locally  in  the  vicinity  of  the  Mississippi,  St.  Croix, 
Cannon,  Zumbro  aud  Boot  rivers,  in  most  Instances  on  bluffs  of  these  or  their  tributary 
streams  ;  as  at  Saint  Cloud,  Dayton,  Minnehaha  falls.  Pine  Bend,  Taylor's  Falls,  Fran- 
conia  (where  it  was  first  cut  in  Minnesota,  to  any  considerable  extent,  for  lumber),  near 
Cannon  Blver  Falls,  near  MantorviUe,  near  Bochester,  tn  section  29,  Saint  Charles, 
Winona  county,  and  at  various  points  In  Fillmore  and  Houston  counties. 

Mr.  PUUt  B.  Walker,  of  Minneapolis,  editor  of  the  Lumberman  aiid  Manufacturer, 
states  that  approximately  400,000,000  feet  (board-measure)  of  pine  are  annually  out  in 
the  north  central  part  of  this  state,  on  the  Mississippi  river  and  its  tributaries,  about 
three-quarters  of  which  are  sawed  at  Minneapolis ;  and  that  some  200,000,000  feet  are 
annually  cut  on  the  St.  Croix  river  and  its  branches,  about  half  of  which  is  cut  in  Min- 
nesota, chiefly  on  the  Snake  river,  the  amount  sawed  at  Stillwater  being  some  100,000,000 
feet  yearly.  Throughout  these  districts  about  three-quarters  of  the  timber  cut  are 
white  pine,  and  the  remainder  red  or  Norway  pine.  Much  white  pine  is  also  cut  on  the 
St  Ix)ul8  river,  the  Otter  Tail  river,  Clearwater  river  (a  tributary  of  Bed  Lake  river),  and 
recently  on  the  Balny  Lake  river ;  and  red  pine  is  cut  on  Pine  creek,  tributary  to 
Boseau  lake  and  river,  west  of  the  lake  of  the  Woods. 

The  amount  of  merchantable  pine  standing  in  Minnesota  In  1880  was  estimated  by 
C  S.  Sargent,  special  agent  of  the  United  States  census,  at  6,l00.000/)00  feet;  and  the 
amount  cut  in  the  state  during  the  preceding  year  Is  reported  to  be  640,997,000  feet. 

PICE  A,  Link.        Spruce. 

P.  nigra  y  Link.    (Abies  nigra,  Poir.)       Black  Sprace.    Double  Spnice. 

Common  northeastward  ;  extending  south  to  Chisago  and  Isanti  counties,  and  west 
to  Spruce  Hill,  Douglas  county,  the  White  Earth  reservation.  Bed  lake,  and  the  lake  of 
the  Woods  and  Boseau  river.  It  attains,  in  favorable  situations,  a  hight  of  70  feet  and 
diameter  of  18  Inches,  Clark;  but  usually  it  ts  small,  and  none  of  It  is  cut  for  lumber  in 
this  state. 

P.  alba.  Link.  (A.  alba,  Michx.)        White  Spruce.    Single  Spruce. 

Common  far  northward  ;  extending  south  to  Moose  Lake,  Carlton  county,  Upham, 
and  to  the  upper  Mississippi  river  and  White  Earth  reservation.  Garrison,  and  west  to 
the  lake  of  the  Woods  and  Boseau  river ;  20  feet  high,  8  inches  In  diameter,  Clark. 

TSUGA,  Carn^re.        Hemlock-Spruce. 

T.  Canadensis,  Carri^re.    (Abies  Canadensis,   Michx.)        Hemlock- Spruce. 
Hemlock. 
Mentioned  by  NicrAlet  as  observed  in  the  region  of  the  upper  Mississippi,  and  by 
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Norwood  in  the  valley  of  tbe  8t.  Louis  river ;  Incladed  in  Dr.  Lapham*s  catalogue ;  also 
reported  as  occurring,  locally,  near  Fokegama  lake,  Cass  county,  and  at  tbe  north  side 
of  Sand  lake,  in  the  southwest  part  of  T.  46,  R.  19,  Carlton  county,  and  In  other  parts  of 
this  county,  as  on  Black  Hoof  creek ;  all  of  which  need  verification.  Though  plentiful 
not  far  eastward  in  Wisconsin,  it  extends  very  scantily,  if  at  all,  into  Minnesota.  ["On 
the  south  shore  of  lake  Superior  it  does  not  reach  the  western  extremity,  turning  south- 
ward in  the  neighborhood  of  Ashland.  I  am  Informed,  however,  that  there  is  an  out- 
lying grove  of  hemlock  at  Thomson,  about  twenty-five  miles  west  of  Dulnth.  This 
tree  maintains  a  good  size  to  the  verge  of  its  range,  and  always  appears  to  terminate 
abruptly."   Bell.] 

ABIES,    Link.        Fir. 

A.  balsamea,  Marshall.        Balsam  Fir. 

Common  northeastward,  attaining  a  hight  of  60 feet,  Clark;  extending  south  and  west 
to  nearly  the  same  limits  as  the  black  spruce  ;  also  farther  south,  rare  and  local,  as  near 
Mantorville,  Dodge  county,  HarringUmt  and  in  the  heavy  timber  in  the  northeast  part 
of  Spring  Valley,  Fillmore  county,  WincheU. 

LABIX,  Toum.        Larch. 

It,  Americana,   Michx.        American  or  Black  Larch.    Tamarack.    Hack- 
matack. 

Abundant  through  the  north  half  of  the  state,  and  common  southeast  to  Wright, 
Hennepin  and  Ramsey  counties ;  rare  farther  southeast,  as  on  Pine  creek  in  Houston 
county,  Wtnchell;  absent  southwestward.  This  tree  occurs  in  swamps,  which  are 
generally  frequent,  varying  in  extent  from  a  few  rods  to  several  miles.  Af  r.  Nathan 
Butler  states  that  such  swamps,  bearing  tamarack  but  scarcely  any  other  trees,  occupy 
nearly  the  entire  country  between  Red  lake  and  the  lake  of  the  Woods ;  ahd  Mr.  O.  M. 
Daw9on  and  others  give  a  similar  description  of  the  area  crossed  by  the  international 
boundary  between  the  lake  of  the  Woods  and  the  Red  river  valley.  Tamarack  also 
often  grows  on  drier,  hard  f^round ;  sometimes,  north  of  lake  Superior,  attaining  a 
hight  of  90  or  loo  feet  (but  very  slender,  having  a  diameter  of  only  about  one  foot ;  valu- 
able for  railroad  ties),  Clark.    Its  usual  hight  is  from  20  to  40  feet. 

Watab  river  and  township  bear  the  name  which  the  Chippewas  give  to  the  long 
threads  obtained  by  splitting  tamarack  roots,  used  by  them  in  sowing  their  birch  canoes. 
Keatina*8  Narrative  of  Long's  Expedition,  vol.  ii,  p.  73. 

THUYA  (Thuja),  Toum.        Arbor  Vit^. 

T.  occideiitaltSy  L.        American  Arbor  Vitae.    ** White  Cedar.'* 

Common  northeastward,  forming  almost  impenetrable  **cedar  swampn,"  often  attain- 
ing a  large  size,  from  40  to  70  feet  in  bight,  and  from  one  to  two  or  even  three  feet  in 
diameter,  Clark,  Roberts;  extending  west  to  the  south  end  of  lake  Winnipeg,  Bell,  the 
lake  of  the  Woods  and  Roseau  river.  Red  and  Pemidji  lakes,  and  to  the  head  of  Straight 
river  in  northeastern  Becker  county,  and  south  to  the  south  shore  of  Mille  Lacs  and  the 
mouth  of  Snake  river.  It  also  occurs  very  rarely  farther  soutlieast,  as  on  Gwinn's  bluff 
in  southeastern  Winona  county,  WincheU.  On  the  north  shore  of  lake  Superior,  "not 
so  common  as  inland,  but  maintains  its  hold  upon  life  in  the  most  unfavorable  positions. 
Often  the  only  representative  of  the  vegetable  kingdom  on  a  bare  rock  in  the  lake, 
where  its  stem  and  branches  plainly  indicate  the  direction  of  the  prevailing  winds  and 
waves."  Juni.  This  tree  is  the  principal  species  upon  a  large  area  adjoining  the  Missis- 
sippi river  in  northern  Aitkin  county.  Its  wood  is  light  and  very  durable,  being  espe- 
cially sought  for  fence  and  telegraph  posts.    It  is  often  spiral-grained. 

JUNIPERUS,  L.       Juniper. 

.  comniuuis,  L.        Common  Juniper. 
Throughout  the  state,  but  infrequent.     Minnesota  Point,  near  Duluth  (plentiful), 
also  near  Minneapolis,  RohertH;  Wadena  and  Benton  counties  (rare),  Upham;  Sherburne 
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and  Ramsey  counties,  Kelley;  Hennepin  county,  Simmons;  Goodhue  county,  Sandberg; 
southeastern  Winona  county,  WincheU;  Dodge  county,  HarrinoUm;  Blue  Earth  county, 
Leiberg;  bluffs  of  the  Cottonwood  river,  Juni. 

J.  communis 9  L.,  var.  alpiiia,  Gaud.       Juniper. 

North  »hore  of  lake  Superior,  Juni;  Taylor's  Falls,  If  is*  Cathcart.      North. 

J.  Yirgriniauay  L.       Red  Cedar.    Red  Saviu. 

Rainy  T4ike  river,  Dawson;  upper  Mississippi  (rare),  NieoUet,  Oarrison;  lake  Pepin, 
Miss  Manning;  bluffs  of  the  Cottonwood  river,  Juni;  at  Redwood  Falls,  perhaps  fur- 
nishing the  name  of  the  Redwood  river.  (Also  see  Cornus  stolonifera.)  Found  scantily 
In  exposed  situations,  as  on  the  bluffs  or  shores  ot  rivers  and  lakes,  growing  to  be  lo  to 
25  feet  high,  in  the  greater  part  of  the  state  ;  most  frequent  in  its  southeast  quarter ; 
absent,  or  rare,  near  its  west  side  and  north  of  lake  Superior. 

«J«  Sabina,  L.,  var.  prociimbens,  Pursh.       Savin.    Juniper. 

Lake  of  the  Woods,  Dawson;  plentiful  on  dunes  at  Sand  Hill  river,  OarUeld,  Polk 
county,  Upham;  near  Itasca  lake.  Oarrison;  Rice  county,  Sperry;  bluffs  of  Le  Sueur 
river,  Leih&g;  Olmsted  county  (rare),  Harrington;  the  Big  Woods,  and  Fillmore,  Winona 
and  Houston  counties  (rare),  WincheU.       North. 


TAXACE.E.         Tew  Family. 

TAXUS,  Toum.        Yew. 

T ,  Canadensis,  Willd.   (T.  baccata,  L.,  var.  Canadensis,  Gray.)        American 

Yew.    Ground  Hemlock. 

Abundant  north  of  lake  Superior,  Juni,  Rol^erts;  common,  or  frequent,  thence  west 
and  south  to  nearly  the  same  limits  as  the  pines,  black  spruce  ^d  balsam  fir;  near 
Lake  City,  Mrs.  Ray. 


ARACEiE.        Arum  Family. 

ARIS^MA,  Marbius.         Indian  Tuknip.    Dragon-Arum. 

A.  triphyllum,  Torr.  (A.  atrorubens,  Blume.  Bat.  Gazette,  ix,  114.)    Indian 
Turnip.     Jack-in-the-Palpit. 
Common,  or  frequent,  throughout  the  state. 

A.  Dracontiuin,  Schott.        Green  Dracron.    Dragon- root. 
Lake  Pepin,  MIkk  Manning.      Rare.       Southeast. 

CAIiLA,  L.        Water  Arum.    Calla. 

C.  palustris,  L.        Water  Arum.    Wild  Calla. 

Common  in  the  north  half  of  the  state,  and  southeast  to  Minneapolis  and  Saint 
Paul;  rare  farther  southeast,  as  near  lake  Pepin,  Miss  Manning;  absent  southwest- 
ward  . 

SYMPIiOCARPUS,  Salisb.        Skunk  Cabbage. 

S.  toetidus,  Salisb.         Skunk  Cabbage. 

Chisago  county,  etc.  (common),  Upham;  Stillwater,  Mins  Field;  Saint  Paul,  KeUey; 
near  Minnehaha  falls,  Roherts;  lake  Pepin.  Miss  Manning:  Winona  county,  Holsinger; 
New  Ulm,  Juni*.    [Hesper,  Iowa,  Mrs.  Carter;  lake  Superior,  Whitney.] 
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ACORUS,  L.       SwxBT  Flao.    Calamus. 

A.  Calamus,  L.       Sweet -Flag.    Calamus. 

OomiuoD,  or  frequent,  throughout  the  state ;  exceptiog  perhaps  soathwestward,  in 
which  direction  it  extends  at  least  to  Redwood  Falls,  Miss  BuUer,  and  Emmet  county, 
Iowa  (rare),  Cratty. 

LEMNACEiE.        Duckweed  Family. 

liEMNA,  L.       Duckweed.    Duck*8-meat. 

L.  trisulca,  L.       Duckweed.    DuckVmeat. 

Throughout  the  state.  Minnesota  river,  Parry;  Blue  Earth  county  (flowering  plen- 
tifully In  1882).  Leiherg;  frequent  in  Martin  county,  and  In  Bmmet  county,  Iowa,  Cratty; 
Minneapolis,  A rfhur,  iZoberfs;  Taylor's  Falls,  Mrs.  Ray;  Pembina,  Chickering;  Red 
river  prairie  and  lake  of  the  Woods,  Dawson, 

It.  minor,  L.        Duckweed.    Duck's-meat. 

Throughout  the  state.  Blue  Earth  county,  Leiberg;  Minneapolis,  Arthur^  Sim- 
moM:  Duiuth  harbor  (plentiful),  Roberts;  also.  Red  rlTer  prairie  and  lake  of  the  Woods 
(common),  Dawson. 

SPEIRODELA,  Schleid.        Duckweed.    DuckVmeat. 

S.  polyrrliiza,  Schleid.  (Lemna  polyrrhiza,  L.)      Duckweed.    Duck*8-meat. 

Throughout  the  state.  Blue  Earth  county,  Leiberg;  frequent  In  Martin  county,  and 
in  Emmet  county.  Iowa,  Cratty;  Minneapolis  (abundant),  Arthur^  Upham;  Saint  Paul, 
Kelley:  and  northwest  to  the  Saskatchewan  river. 

WOLFFIA,  Hbrkel,  Schleid.        Wolfpia. 

W.  Columbiana,  Karsten.  *     Wolffia. 

Found  by  Mr.  Leiberg  in  a  pond  at  the  southwest  edge  of  the  village  of  South  Bend, 
Blue  Earth  county  ;  plentiful,  covering  the  surface  to  a  depth  of  one  or  two  Inches  in 
the  summer  ;  often  blown  upon  the  shore  In  small  ridges  by  storms  ;  slightly  spreading 
to  adjacent  ponds;  determined  by  Dr.  Engelmann^  who  thinks  that  it  Is  not  a  native  of 
these  northern  latitudes,  but  has  been  probably  brought  by  water-fowls.  It  appears  to 
have  become  thoroughly  acclimated  hi  this  locality. 

TYPHACE^.        Cat-tail  Family. 

TYPHA,Tourn.        Cat-tail  Flag. 

T.  latifolia,  L.        Common  Cat-tail.    Reed-mace. 
CoiniKon  throughout  the  state. 

SPARGAXIUM,  Toum.        Bur-rked. 

S.  eiirycarpuniy  Eng^lm.        Bur-reed. 

Tiiroughout  the  state.  Lake  of  the  Woods,  Dawson;  Minneapolis  (common), 
/Jo/.,  rts:  West  Saint  Paul,  Miss  Butler;  Wabasha,  Gibson;  Blue  Earth  county,  Leiberg; 
Reilwood  Falls,  Pembcrton;  Emmet  county,  Iowa  (rare),  Cratty. 

S.  simplex,  Hudson.        Bur-reed. 

Red  river  valley,  at  Pembina.  Chickering;  Agate  bay,  lake  Superior.  Juni;  West 
Saint  Paul,  MiSi*  Butler;  lake  Pepin,  Miss  Manning. 
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S.  simplex  y  Hudson,  var.  Nuttallii,  Gray.        Bur-reed. 
8t.  Croix  river,  Parry. 

S.  simplex,  Hudson,  var.  androcladum.  Gray.        Bur- reed. 
Freeborn  county,  Upham. 

S.  simplex,  Hudson,  var.  angrustifoliiimy  Gray.       Bur-reed. 
Jjapham.      North.       [Isle  Royale,  (F/i(<n€2/.J 

S.  minimum  y  Bauhin.        Bur-reed. 

Brooks,  St.  Croix  river.  Parry;  lake  of  the  Woods,  Dawson.  [North  of  lake  Super- 
ior, Aga88iz;  Isle  Royale,  Whitney.]      North. 

NAIADACEiE.        Pondweed  Family. 

NAIAS,L.        Naiad. 

N.  ilexiUs,  Rostk.  &  Schmidt.        Naiad. 

Throughout  the  state.  Blue  Earth  county.  Leiberg;  plentiful  in  Martin  county  and 
in  Emmet  county,  Iowa,  Cratty;  Minneapolis  (abundaut).  Miss  Butler,  [Manitoba, 
Macoun.} 

ZANNICHELiLIA,  Micheli.       Horned  Pondwbbd. 

Z.  paliistriSy  L.        Homed  Pond  weed. 

Peat-bogs  between  Kasota  and  Mankato,  Leiberg,      Rare. 

POTAMOGETON,  Tourn,        Pondwekd.    Potamogeton. 

P.  nataos,  L.        Pondweed. 

Common,  or  frequent,  throughout  the  state. 

P.  Claytonii,  Tuckerman.        Pondweed. 

Plentiful  near  Stewart  river,  north  of  lake  Superior,  Roberts. 

[P.  rufescens,  Schrader,  will  probably  be  found  In  northeastern  Minnesota.] 

P.    onchiteSjTuckerm.        Pondweed. 

Le  Sueur  river.  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa  (frequent),  Cratty. 
South. 

P.  aiuplifoli US,  Tuckerman.        Pondweed. 

Plentiful  In  Devil's  Track  lake,  north  of  lake  Superior,  Roberts;  lake  Pepin,  Mitts 
Manning-^  Emmet  county,  Iowa  (rare),  Cratty. 

P.  g^ramineuSy  L.,  var.  heteropliyllus,  Fries.        Pondweed, 

Throughout  the  state.  Abundant  in  Devil's  Track  lake,  Roberts;  frequent  in  Emmet 
county,  Iowa,  Cratty. 

P.  luceiiSy  L.        Pondweed. 

Throughout  the  state,  but  infrequent  Lake  Minnetonka.  Robcrtsi  White  Bear  lake, 
Ramsey  county,  Simmons;  Stearns  county,  Campbell.  [Xorthof  lake  Superior,  Agasfiz; 
Manitoba,  Macoun.] 

P.  liiceus,  L.,  var.  minor,  Nolte.        Pondweed. 
Lake  Minnetonka,  Hen'icJt,  RoJjerts. 

[P.  praelongus,  Wulfen.,  will  doubtless  be  found  in  Minnesota.] 
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P.  IllinoeDsis,  Morong.*       Pondweed. 

Emmet  eoanty,  Iowa,  Cratty,  Arthur;  doubtless  also  to  be  found  in  southern  Min- 
nesota. 

P.  perfoliatiis,  L.       Pondwe«fd. 

Throughout  the  state.  Blue  Earth  county,  Leiherg;  lake  Calhoun,  Minneapolis, 
UpTiam;  Stearns  county,  CampheU;  lake  of  the  Woods,  Dawson, 

P.  pert'oliatiiSy  L  ,  var.  lanceolatus.  Robbing.       Pondweed. 

Also  throughout  the  state.  Lake  Mlnnetonka,  Arthur;  frequent  in  Martin  county, 
and  in  Emmet  county,  loWa,  Cratty. 

P.  zostersefoliuR,  Sebum.  (P.  compressus,  Fries,  not  L.)       Pondweed. 

Minneapolis*,  Simmons;  Blue  Earth  county,  Leiherg,  and  Martin  county  (frequent), 
Cratty,  both  determined  by  Rev.  T.  Morong, 

P.  pauciiloriis^  Parsh.        Pondweed. 

Minneapolis  (common),  Miu  Butler;  lake  Pepin,  MUm  Manning;  Blue  Earth  county, 
Lelf)erg,  determined  by  Rev.  T.  Morong;  Emmet  couuty,  Iowa  (frequent).  Cratty. 
[North  of  lake  Superior,  Agaasiz.] 

P.  pusillus,  L.        Pondweed. 

Throughout  the  state.  Lake  of  the  Woods,  Dawson;  White  Bear  lake,  Ramsey 
county,  S(m»n/)/M»;  Emmet  county.  Iowa,  Cratty,  determined  by  Rev.  T.  Morong. 

P.  pusilluSy  L.,  var.  major,  Fries.        Pondweed. 

Martin  county  (frequent),  CraUy,  determined  by  Rev.  T.  Mowng. 

P,  pusilUis,  L.,  var.  vulgaris,  Fries.        Pondweed. 

Lake  Mlnnetonka  (plentiful),  Herrich,  Roherts;  Winona  lake,  Holzlngcr. 

P,  pectinatus,  L.       Pondweed. 

Throughout  the  state.  Mississippi  river  near  Saint  Cloud,  Campbell;  Blue  Earth 
county,  Leiherg;  Martin  county  (abundant),  Cratty,  determined  by  i2et?.  T.  Morong. 
[North  of  lake  Superior,  Agassiz;  .Tamesi  river,  Dakota,  Oeiyer.'\ 

m 

ALISMACEiE.        Water-Plantain  Family. 

TRIGIiOCHlNy  L.  Arrow-orass.  (This  genus  and  Schbuch- 
ZERIA  are  included  in  the  preceding  order,  NAiADACSiC,  by  Watson  in  the  Botany 
of  California.) 


*PoTAMOGKTON  ILLINOBNBTS,  Moroug.  Stem  stout,  branching  towards  the  sum- 
mit ;  floating  leaves  opposite ,  thick,  coriaceous,  oval  or  ovate,  2  to  3  inches  long  by  1^ 
broad,  19-  to  23-nerved,  rounded  or  sub-cordate  at  base,  and  with  a  short  blunt  point  at 
the  apex,  on  short  petioles  ;  submersed  leaves  comparatively  few,  dark  green,  oblong- 
elliptical,  acute  at  each  end,  usually  ample  (the  largest  nearly  8  Inches  long  and  IH 
wide),  entire,  rarely  mucronate,  nearly  or  quite  sessile,  the  uppennost  opposite:  stipules 
coarse,  free,  obtuse,  strongly  blcarlnate,  about  2  inches  in  leugth ;  peduncles  often 
clustered  at  the  summit  of  the  stem,  2  to  4  inches  long,  usually  somewhat  thickening 
upwards;  spikes  about  2  inches  long,  densely  flowered  ;  fruit  roundish  obovate,  13i 
to  2  lines  long  and  1  to  14  lines  wide,  3-keeled  on  the  back,  the  middle  keel  prominent 
and  sometimes  shouldered  at  the  top,  flattened  snd  slightly  impressed  on  the  sides, 
obtuse  or  occasionally  pointed  at  the  base,  the  style  short  and  nearly  facial,  the  apex  of 
the  embryo  pointing  transversely  inwards.  Allied  to  P.  lucens,  L.,  in  habit,  but  with 
larger  fruit,  and  In  foliage  quite  distinct.  Morong  in  Botanical  Gazette,  vol.  v,  p.  50 
(May,  1880J. 


f 
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T.  pahistre,  L.       Arrow-grass. 

Throughout  the  state.  Peat-bogs  between  Kasotaand  Mankato  (plentiful),  J[<ei- 
berg;  Red  river  valley,  Scott. 

T.  maritinium,  L.        Arrow-grass. 

Lapham.  Steams  county,  Campbell,  [Sheyenne  river  and  Devirs  lake,  Dakota, 
Oeyer.]      North. 

T.  maritimuni,  L.,  var.  elatam.  Gray.       Arrow-grass. 

Duluth  (common),  and  Minneapolis  (frequent),  Robert$;  Chisago  eounty,  Upham; 
upper  Minnesota  river,  Parry;  also,  peat-bogs  between  Kasota  and  Mankato  (plentiful), 
Leiberg;  Emmet  eounty,  Iowa  (rare),  Cratty, 

SCHEUCHZEBI A ,  L.        Soheuchzbria. 

S.  palustriSy  L.       Scheuchzeria. 

8t.  Croix  river,  Parry;  near  Clearwater,  Wright  eounty,  Mrs,  Terry;  Minneapolis, 
Ka88ul}e^  (lake  Calhoun)  Miss  BuUer;  Emmet  county,  Iowa  (rare),  Cratty, 

ALISM A»  L        Watbr-Plantain. 

A.  Plantagro,  L.       Water- Plantain. 

Common  throughout  the  state.  "Very  variable  as  respects  foliage,  the  forms  being 
determined  chiefly  by  the  place  of  growth  and  not  deserving  to  rank  as  varieties.''  Wat- 
son, Botany  of  California. 

ECHINODORUS.  Richard,  Engelmann.        Eghikodorub. 

£.  parvuluSy  Engelm.       Echinodorus. 

Muddy  margins  of  ponds,  St.  Croix,  Parry,    [North  of  lake  Superior,  Agassiz.] 

SAGITTABIA,  L.        Arrow-hbad. 

S.  variabilis^  Enfrelm.        Common  Arrow-bead. 

Common  (especially  the  var.  hastata.  Gray)  throughout  the  state  ;  var.  angustifolia. 
Gray,  Minneapolis,  Miaa  Butler.  "This  plant,  so  variable  In  foliage,  and  so  abundant 
in  distribution,  furnishes  an  important  article  of  native  food  in  the  tubers  which  beset 
its  flbrous  roots.  These  tubers  (from  the  fact  of  their  affording  nourishment  to  the 
larger  aquatic  fowls  which  congregate  in  such  abundance  about  the  northwestern 
lakes)  are  called  by  the  Chippewas,  Wab-es-i-pln-ig,  or  siran  potatoes,  a  name  which 
has  been  naturally  appropriated  to  several  streams  of  this  region,  Wabesipinicon  ; 
meaning,  the  abode  of  the  swan  potato.  These  tubers  frequently  attain  the  size  of  a 
small  ben's-egg,andare  then  eaten  by  the  Indians,  with  whom  they  are  a  great  favorite. 
In  their  raw  state  they  contain  a  bitter,  milky  Juice,  but  in  boiling  become  sweet  and 
palatable."   Parry. 

S.  heterophylla,  Pursb.        Arrow-head. 

Upper  Mississippi  river.  Houghton;  Hennepin  county,  Roberta,  Oriswold;  probably 
extending  through  the  south  half  of  the  state. 

S.  grraminea,  Micbx.        Arrow-bead, 
Minneapolis,  Kassuhe.      South. 

S.  cristata,  Engelm.*        Arrow-head.  , 

Emmet  county,  Iowa,  on  the  south  boundary  of  Minnesota,  Cratty;  doubtless  also 
in  this  state. 


♦SAGirrARiA  CRISTATA,  Rugelm.    Flowers  only  of  the  lowest  whorl  fertile ;  fruit- 
heads  much  larger  than  in  S.  graminea  ;  achenia  broad,  with  a  conspicuous  horizontal 
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HYDROCHARIDACE J:.        Frog's-bit  Family. 

AN ACH ARIS ,  Richard.        Water- weed. 

A.  Canadensis,  PlanchoD.        Water-weed. 

Common  ttarougtaout  the  state.  Dulath  barbor  (plentiful),  and  Minneapolis,  Rob- 
erts: lake  Minnetonka,  if  iM  Butler;  Winona  lake,  Holxinger;  Blue  Earth  county,  LeU 
berg;  plentiful  In  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty.  This  aquatic 
plant,  common,  but  nowhere  troublesome,  in  this  Its  native  country,  having  become 
naturalized  In  EuroK>e,  grows  there  more  rankly.  so  as  to  become  in  many  places  a 
serious  obstruction  to  river-navigation.  Since  1836,  when  it  first  appeared  in  England 
and  Ireland,  It  has  spread  eastward  upon  the  continent  along  the  rivers  of  Belgium, 
Holland  and  Germany,  and  is  now  complained  of  at  Riga  in  western  Russia.  Popttiar 
Science  Monthly,  vol.  xix,  p.  430  (July,  1881). 

VALLISNERIA,  Micheli.        Tape-grass.    Erl-ora88. 

\,  spiralis,  L.        Tape-grass.    Eel-grass. 

With  the  preceding,  in  Duluth  harbor  (plentiful),  and  Minneapolis,  Roberts,  (lake 
Calhoun)  Miss  BtUler;  Blue  Earth  county,  Gedge,  (Eagle  lake)  Leiberg;  Redwood  Falls. 
Miss  ButJcr. 


ORCHIDACEiG.        Orchis  Family. 

ORCHIS,  L.        Orchis. 

O.  spectabilis,  L.        Showy  Orchis. 

Duluth  (frequent),  and  Saint  Paul  (rare).  Miss  CcUlicart;  Stearns  county,  Ckxmpbell; 
Fergus  Falls,  Leonard;  Minneapolis  (frequent),  Roberts;  Nortbfield,  Ctuxney;  Faribault, 
MissBeane;  Blue  Earth  county.  Leiberg:  frequent  at  Hesper,  Iowa.  Mrs.  Carter. 

O.  rotuuclifolia,  Pursb.  (Habenaria  rotundifolia,  Ricbardson.)       Orcbis. 
Detroit,  Becker  county,  Ge<l(7e.       Rare.       North. 

HABENARIA,  Willd.        Rkin-Orciiis. 

H.  triclentata,  Hook.        Rein-Orchis. 

Lapham,  Goodhue  county,  Safid/>crt/.  [North  of  lake  Superior,  Agow^fz.]  In- 
frequent. 

H.  viresceiis,  Spreng.        Greenish  Orchis. 

Lake  City,  Miss  Manning;  Goodhue  county,  Sandberg;  Minneapolis,  Roberts; 
Stearns  counly,  Campbell;   Detroit,  Becker  county,  Oedge.      Infrequent. 

H.  viridis,  R.  Br.,  var.  bracteata,  Reich.        Bracted  Green  Orchis. 

Thiougbout  the  state.  Carlton's  Peak,  north  of  lake  Superior,  and  also  near  Min- 
neapolis, Roberta;  eastern  border  of  Red  river  prairie,  Lkiwson;  Stearns  county,  Camp- 
bell: lake  Elmo,  Washington  county,  Leonard;  Blue  Earth  county,  Leiberg;  Faribault. 
Mis^  Beanc;  Winona  county,  Hofzi^K/^r.  [Hesper,  Mrs.  Carfer,  and  south  to  Council 
Bluffs,  Iowa,  Geyer.] 


style,  and  crested  back  and  sides.  .  .  .  Near  S.  graminea,  Michx.,  and  perhaps  only 
a  variety  of  it,  although  the  only  other  Sagittaria  with  such  crests  to  the  achenia  is  S . 
natans.  Michx.  Further  observations  are  needed  to  eventually  place  it  correctly. 
Letter  of  Dr.  Engelmann,  dated  March  15th,  1882,  in  Arthur's  Contributions  to  the  Flora 

of  Iowa.  No.  V. 
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H.  hyperborea,  R.  Br.        Northern  Green  Orchis. 

Throughout  the  state.  Lake  Superior.  Whitney;  lake  of  the  Woods,  Dair^n;  De- 
troit, Becker  county,  Oedge;  Stearns  county,  Campbell;  Minneapolis  (coromoD;,  i?o7>- 
erts;  Hesper,  Iowa  (rare),  Mr$.  Carter, 

H.  dilatata.  Gray.        Rein-Orchis.    Northern  White  Orchis. 

Lake  Superior,  Whitney;  Detroit,  Oedoe;  Minneapolis  (common),  Robert*;  Sr.  C;roix, 
river.  Parry,       North. 

[H  rotundifolia,  Richardson,  is  found  to  belong  to  the  preceding  genus.  Orchis.  ] 

H«  obtusata,  Richardson.        Rein-Orchis. 

Abundant  north  of  lake  Superior.  Juni,  Roberts.       North.  * 

H.  Hookeri,  Torr.        Small  Two-leaved  Orchis. 

Throughout  the  state.  St.  Croix  river,  Parry;  Elk  River,  Sherburne  county.  Camp- 
bell; Saint  Paul,  3f  te«  Cathcart;  Winona  county,  Holzinger;  Hesper,  Iowa,  Afr^.  Carter . 
[Lake  Superior,  Whitney;  Manitoba,  Macoun,] 

H.  orbiculatay  Torr.        Lar^e  Round-leaved  Orchis. 

North  of  lake  Superior,  Juni,  Roberts;  St.  Louts  river,  Mrs.  Herrick,       Northeast. 

H.  blepharigrlottiSy  Ho.tk.,  var.  liolopetala.  Gray.       White  Fringred- 
Orchis. 
Minuesota  Point,  near  Duluth,  Miss  Cattieart.       Rare. 

H.  leueopliaeay  Gray.        Western  Greenish  Fring^ed-Orchis. 

Frequent  in  the  south  half  of  the  state,  extending  north  at  least  to  Alexandria, 
Mrs.  Terry,  and  Clay  county,  in  the  Red  river  valley,  Upham.  Sometimes  almost  pure 
white.  It  has  spread  widely  in  Martin  county  during  the  past  six  or  seven  years,  beinj; 
now  very  common  io  some  parts  of  the  county,  Oedge. 

H.  lacera,  R.  Br.        RajfRed  Frinjfed-Orchis. 

Minneapolis,  Roberts;  Goodhue  county,  Sandberg.      South. 

H.  psy codes.  Gray.        Purple  Fringed- Orchis. 
Fl-equent  throughout  the  state. 

GOODYERA,  R.  Br.        Rattlesnake-Plantain. 

G.  repeiis,  R.  Br.        Rattlesnake-Plantain. 

North  of  lake  Superior  (common),  also  at  Minneapolis,  Roberts;  St  Croix  Falls, 
Miss  Field.       ^"ortb. 

G.  pubcscens,  R.  Br.        Kattlfesnake- Plantain. 

North  of  lake  Superior,  J unf;  Taylor's  Falls,  Miss  Cathcart,  Roberts;  Clearwater, 
Wright  county,  Mrs.  Terry;  Cannon  River  Falls,  Blake,  Samiberg. 

G.  Meiiziesii,  Lindl.         Rattlesnake- Plantain. 

Isle  Royale,  Dr.  A.  B.  Lyons;  doubtless  also  in  Minnesota  north  of  lake  Superior. 

SPIRANTHES,  Richard.        Ladies'  Tresses. 

S.latifolia,  Torr.        Ladies' Tresses. 

Lajfham,       Hills  of  Zumbro  river,  (rei/er.       Rar?.       Southeast. 

S .  Roiiianzoflianas  Chamisso.        Ladies'  Tresses. 

North  shore  of  lake  Superior.  Juni;  Folk  county,  Upham;  Clay  county,  Oedge; 
Stearns  county,  Campbell;  Minneapolis,  Roberts;  Cottonwood  county,  Holzinger;  peat- 
bog between  Kasota  and  Mankato  (very  scarce).  Leiberg.       North. 

S.  cermia,  Richard.        Ladies'  Tresses. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  perhaps  northward  ; 
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lake  Suporior,  IVhUncy,  and  lake  of  the  Woods,  Dawson;  var.  latiloUat  Torr.,  liiUs  of 
Zumbro  river,  Oeyer, 

S.  gri*aeilis.  Bifcelow.        Ladies'  Tresses. 

Throughout  the  state,  but  Infrequent.  Pine  barrens,  St.  Croix  river.  Parry;  Stearns 
county,  Campbell;  Minneapolis,  R.  S.  WUliami,  Roberts;  lake  Pepin.  MUs  Manning. 
[Decorah,  Iowa,  Arthur;  Nebraska,  Aughey:  Manitoba,  Macoun.] 

LISTERA,  R.  Br.        Twaybladk. 

L,  cordata,  R.  Br.       Twayblade. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun;  Isle  Royale,  Dr.  A.  B. 
Lynn>^.       North. 

L .  couvallarioides,  Nutt.        Twayblade. 

Also,  between  lake  Superior  and  the  lake  of  the  Woods,  Maconn;  Isle  Royale,  Dr.  A, 

B.  Lyonts.       North. 

ARETHUSAy  Gronov.        Arethusa. 

A.  bulbosa,  L.        Ar  thusa. 

Chisago  county,  Opham;  Ramsey  county  (near  lake  Johanna),  Roboii^:  Red  Wing, 
i^aniUtcrii.       Rare.       North. 

POGONIA,  JUSS.  POQONIA. 

p.  ophioglossoides,  Nutt.        Pofironia. 

8t. Croix  river.  Parry;  Isanti  county,  Upham;  Stearns  county,  Campbell;  Saint  Paul, 
Mrs.  Tcrri/,  JTelley;  Minneapolis  (frequent),  Roberts,  Miss  Butler. 

IP.  pendula,  Lindl.,  and  P.  verticillata,  Nutt.,  should  be  looked  for  in  this  state.] 

CALOPOGON,  R.  Br.       CArx)P0O0N.    Grass  Pink. 

C  piUclielluSy  R.  Br.        Calopogron.    Grass  Pink. 
Common,  or  frequent,  throughout  the  state. 

CALYPSO*  Salisb.       Calypso. 

C.  borealis,  Salisb.        Calypso. 

Black  Point,  north  shore  of  lake  Superior,  Roberts;  Duluth,  Miss  Cathcart.       Rare. 
North. 

3IICROSTYJL.IS,  Nutt.       Addkr's-Mottth  . 

M.  inonopliylloM,  Lindl.        AdderVMoath. 

Laphain.       St.  Croix  river,  Parry;  Taylor's  Falls,  Ao/^r;«.       Rare.       North. 

M.  ophiogrlossoides,  Nutt.       Adder's- Mouth, 

iVA^Cii  lakift  Houghton;  ^liUe  LiC<,  Campbell;  St.  Croix  river,  Parry;  at  head  of 
lake  Pepin,  Sandberg;  Hesper.  Iowa  (rare),  Mrs.  Carter.    [Manitoba,  Macoun.  J 

L  IP  ARIS,  Richard.        Twayblade. 

L.  liliiiblia,  Richard.       Twayblade. 

Minneapotis(one  mile  west  of  city),  Roberts;  near  Saint  Paul,  Mrs.  Terry  ;  Good- 
hue county,  Sandberg;  Winona  county,  Holzlnger;  Hesper,  Iowa,  Af  rs.  Carter.      Rare. 

L.  Lcieselii,  Richard.        Twayblade. 

In  tamarack  swampi  near  Minneapolis,  Roberta;  Stearns  county,  Campbell.      Rare. 
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CORALLORHIZA,  Hailer.       Cobal-boot. 

C.  iuuata,  R.  Br.        Coral-root. 

Stearns  county,  Ocanpuell;  along  the  northern  boundary  of  Minnesota,  Af  aroun. 
Throughout  tlie  state  :   rare  Aouttaward,  frequent  northward. 

C.  multiflora,  Nutt.        Coral-root. 

Hesper,  Iowa,  Mrs.  Carter;  Taylor's  Falls,  Roberta;  Stearns  county,  Campbell; 
Pembina,  Havard;  lake  Superior,  Whitney.    Throughout  the  state,  but  Infrequent. 

C.  Macraei,  Gray.        Coral-root. 

Lapham,      TMacklnaw  (abundant),  Whitney.]    Rare  in  Minnesota. 

APLECTRUM,  Torrey.        Putty-boot.    Adam-and-Eve. 

A.  hiemale,  Torr.        Putty-root.    Adam  and  Eve. 

St.  Croix  Falls,  if  (s«Ff« Id,*  Saint  Paul,  if  (s«  CathearU  Hastings,  if  r8.  Aa[/;  Fari- 
bault, if  tM  Beane;  in  woods  at  the  head  of  Van  Brunt  slough,  Mankato,  Leiberg.  [Man- 
itoba, Macoun.']      Rare. 

CYPRIPEDIUM,  L.        Lady's-Slippeb.    Moccasin- flowbb. 

C,  arietinuniy  R.  Br.        Ram*8-head  Lady's^lipper. 

Clearwater  lake,  In  the  northwest  part  of  Wright  county,  ifrs.  Terry;  Stearns 
county,  Campbell;  Detroit,  Becker  eounty,  Oedge.      Rare.       North. 

C.  caudiduniy  Mubl.        Small  White  Lady's- Slipper. 

Through  the  south  half  of  the  state,  mostly  Infrequent  and  local.  Winona  county, 
Holzlnger;  lake  Pepin,  iliss  Manning;  Cannon  River  Falls,  Blake,  Sandberg;  Minne- 
apolis, Roberts,  (lake  Harriet)  if  r8.  Terry;  Anoka  county,  also  New  Uim,  Juni;  Fari- 
bault, iliss  Beane;  Nicollet  county,  X/fibera;  Emmet  county,  Iowa  (plentiful),  Crotty; 
extending  north  at  least  to  Morrison  county,  Mi*s  Babbitt^  the  upper  Mississippi  river. 
Oarrison,  and  Fergus  Falls,  Leonard. 

C.  parviflorum,  Salisb.        Smaller  Yellow  Lady*8-Slipper. 
Frequent  throughout  the  state,  excepting  far  southward. 

C.  pubescens,  Willd.        Larjjrer  Yellow  Lady 's- Slipper. 
Common,  or  frequent,  throughout  the  state. 

€.  spectabile,  Swartz.        Showy  Lady's- Slipper. 

Common,  or  frequent,  often  growing  on  dryish  hard  land,  throughout  the  state;  ex- 
cepting perhaps  far  northeastward,  in  which  direction  it  extends  at  least  to  the  St. 
Louis  river,  Mrs.  Herrick,  the  upper  Mississippi  river.  Garrison,  Detroit,  Becker  county 
(abundant),  Oedge,  and  Pembina,  Httvard, 

C.  acaule.  Ait.        Stemkss  Lady's-SIipper. 

Frequent  through  the  north  half  of  the  state  ;  extending  south  to  Saint  Paul,  Miss 
Cathcart,  Minneapolis  (in  tamarack  swamps)  Roljerts,  and  Martin  county,  Oedgc. 

AMARYLLIDACEiE.         Amaryllis  Family. 

HYPOXYS,  L.        Stab-gbass. 

H,  erecta,  L.        Star-grass. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  extend- 
ing northeast  to  the  upper  Mississippi  river. 
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H.^MODORACE^.        Bloodwort  Family. 

ALETRIS,  L.       Colic-root.    Star-grass. 

A.  farinosa,  L.        Colic-root.     Star-grass. 
Lapham .       Rare.      Southeast. 

IRIDACEiE.        Iris  Family. 

IRISyToam.       Flower- de-Luck.    Iris.     . 

I.  versicolor,  L.        Larger  Blae  Flag. 
CV)inmon,  or  frequent,  throughout  the  state. 

SISYRINCHIUM,  L.       Blue-eted  Grass. 

S.  ang^ustifolium.  Miller.  (S.  Bermudiana,  L.,  in  part;  see  American  Nat- 

uralisi,  vol.  xviii,  pp.  623-5;  June*  1884.)        Blae-eyed  Grass. 

This  variable  species  (In  the  varieties  anceps  and  mucronatum,  with  intermediate 
fonns)  is  found  throughout  the  state,  beinx  usually  abundant  In  all  the  prairie  region. 
The  var.  albidum  occurs  infrequently  at  Marine,  Washington  county,  Miss  Field,  Min- 
neapolis, RoberU,  Kcuaubc,  and  south  west  ward. 

DIOSCOREACEiE.        Yam  Family. 

DIOSCOREA,  Plumier.        Yam. 

D.  villosa,  L.       WQd  Yam-root. 

Common,  or  frequent,  through  the  south  part  of  the  state ;  extending  north  to  Saint 
Paul,  Roherti,  MlnDeapollM,  KoMube,  (lake  Oalhoun)  W.  H.  Hatch,  Anoka  county, 
Junl,  and  the  north  side  of  Snake  river  east  of  Chengwatana,  Pine  county,  Upham, 

SMILACEiE.        Smilax  Family. 

SMII^AX,  Toum.        Greenbrier.    Catbrier. 

S«  rotitudifolia,  L.        Common  Greenbrier. 

Lake  Superior  to  the  Mississippi,  Houghton;  Steams  county,  Mrs,  BlaUdeU;  Anoka 
county,  Juni;  Minneapolis  (common;,  Ro7>ert$,  Upham;  Minnesota  river.  Parry;  Fari- 
bault, Mi88  Beane;  Goodhue  county,  Sandberg;  lake  Pepin,  Miu  Manning;  Houston 
county,  Winehell, 

S.  hisplda,  Mubl.        Greenbrier.    Catbrier. 

Minnesota  river,  Farru;  Blue  Earth  county,  Leiberg;  frequent  in  Martin  county,  and 
in  Emmet  county,  Iowa,  Cratty;  Kanabec  county,  Upham. 

S.  herbacea,  L.        Carrion-Flower. 
Common ,  or  frequent,  throughout  the  state. 

S  •  herbacea,  L.,  var.  pulveruleuta.  Gray.        Carrion-Flower. 

Vicinity  of  Hesper.  Iowa,  on  the  southern  border  of  Houston  and  Fillmore  counties, 
Mrs.  Carter;  Lake  City,  Mrs.  Ray;  Faribault,  Miss  Bcane. 
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LILIACE^.        Lily  Family. 

TRILLIUM,  L.      Trillium.  Threb-lbaved  Niohtshaob.    Wake- 
Robin. 

T.  sesAile,  L.       Trillium.    Three-leaved  Nightshade.    Wake- Robin. 
Saint  Paul,  Miss  Cathcart.      Southeast. 

T.  recurvatum,  Beck.        Trillium.    Thre-leaved  Nightshade. 
Lake  Pepin,  JIfiM  Manning.      Southeast. 

T.  grrandifloruiny  Salis^b.        Large  White  Trillium  or  Wake- Robin. 

Frequent  northward  ;  exteudiDR  southeast  to  lace  Pepin,  Miss  Mannino,  North- 
field,  Rice  county,  Chaney,  and  Blue  Earth  oounty,  Oedge. 

T.  erectiini,  L.        Purple  Trillium  or  Birthroot.    Bath  Flower. 

Lapham.  Blue  Earth  county,  Leiberg;  Saint  Paul,  Miss  Cathcart;  Minneapolis, 
Simmons.  Rare.  (Watson's  Revision  of  the  North  American  LOAaceas  makes  this 
name  Include  also  the  two  following,  which,  however,  are  retained  here  as  in  Gray's 
Manual.) 

T.  erectuni,  L.,  var.  album,  Pursh.       Trillium.    Birthroot. 

Winona,  Holzinger;  Marine,  Washington  county.  Miss  Field;  Steams  county,  Qar- 
rison.      Rare. 

T.  erectum,  L.,  var.  declinatuni,  Gray.        Trillium.    Birthroot 
Frequent,  in  some  localities  plentiful,  througiiout  the  state. 

T.  ceriiuum,  L.        Nodding  Trillium  or  Wake- Robin. 

Common,  or  frequent,  tbroughoui  most  of  the  state  ;  extending  north  at  least  to 
Grand  Marals,  Roberts^  and  the  upper  Mlssistippi  river,  Oarriaon;  and  west  to  Fergus 
Falls,  Leonard,  and  Redwood  Fails,  Pemberton. 

T.  nivale,  Riddell.        Dwarf  White  Trillium.    Snowy  Trillium. 

Winona,  Holzinger;  lake  Pepin,  Mtss  Manning;  near  South  Beud,  Blue  Earth  county, 
Leiberg;  Emmet  county,  Iowa,  Cratty.       Rare.      Soutb. 

M£D£OLA,Gronov.        Indl^n  Cucumbbr-root. 

M.  Yiri^iiiiaua,  L.        Indian  Cucumber-root. 

Lapham.       Near  Saint  Paul,  Mrs.  Terry;  Lake  City,  Mrs.  Ray,       Infrequent. 
Souttieast. 

MELANTHIUM,  L.       Melanthium. 

M.  Virg^nicuniy  L.       Bunch-flower. 

Minneapolis  (near  lake  Calhoun),  Mrs.  Terry,      Rare.      Southeast. 

ZYGADENUS,  Michx.        Ztgadenb. 

Z.  elegranSy  Pursh.    (Z.  glaucus,  Nutt.)       Zygaden^.    '* Alkali-Grass."* 

Common,  uften  abundant,  throughout  the  west  part  of  the  state  ;  frequent  eastward 
to  the  upper  Mississippi  river,  Sauk  Center,  and  Nicollet  and  Steele  eountles;  rare 
farther  east  in  Benton  county,  at  Minneapolis,  Castle  Rock,  Dakota  county.  Cannon 
River  Falls,  Goodhue  county,  and  iake  Pepin. 

VERATRUM ,  Tourn.       False  Hellebore. 

V .  viride,  Ait.        American  White  Hellebore.    Indian  Poke. 
Stearns  county.  Garrison.      Infrequent.       North. 
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TOFIELI>IA,  Hudson.       False  Asfhodel. 

T.  palustriSy  HuHsod.        False  Asphodel. 

Isle  Royale  and  Thunder  bay ;  doubtless  also  on  the  north  shore  of  lake  Superior 
In  Minnesota. 

T.  glutiiiosa,  Willd.        False  Asphodel. 

Stillwater,  Parry;  Minneapolis,  Boberts,  MisaButl&r;  Fergus  Falls,  Leonard;  com- 
mon in  the  Red  river  valley,  Upham. 

UVULARIA,  L.       Bellwort. 

U .  grandiflora ,  Smith.       Large-flowered  Bellwort. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  valley, 

U.  perfoliata,  L.       Mealy  Bellwort. 

Frequent  in  the  south  half  of  the  state  ;  extending  north  at  least  to  St.  Croix  Falls, 
MU<8  Field,  Steams  county,  Campbell,  and  the  Sisseton  Agency,  Dakota,  UpTmm. 

OAKESIA9  Watson.        Bbllwort.    Oakbsia. 

O.  sessilifolia,  Watson.  (Fvularia  sessilifolia,  L.)  Sessile-leaved  Bellwort. 
Throughout  the  state.  Morrison  county,  Misa  Babbttt;  Steams  county,  CampbeU; 
Fergus  Falls,  Leonard;  Anoka  county,  etc.,  Upham;  Minneapolis,  Twining,  Roberts; 
Saint  Paul,  Miss  Cathcart;  Northfield,  Rice  county,  Chaney,  [Manitoba,  Macoun; 
Nebraska,  Aughey.] 

STREPTOPUS ,  Michx.       Twisted- Stalk. 

S.  amplexifolius,  DC.       Twisted-Stalk. 

North  of  lake  Superior.  Juni;  Taylor's  Falls,  Miss  Cathcart;  bluffs  near  (south  of) 
Saint  Paul,  Mrs.  Terry.      Rare.       North. 

S.  roseiis,  Michx.        Twisted-Stalk. 

Common  north  of  lake  Superior,  Roberts;  Benton  county,  Upham\  bluffs  south  of 
Saint  Paul,  Mrs,  Terry.      NortL. 

CLINTONIA.  Raf.        Clintonia.  ^ 

C.  borealis,  Raf.       Northern  Clintonia. 

Abundant  northeastward;  extending  west  to  the  Winnipeg  valley,  Walson,  the 
sources  of  the  Mississippi,  Houghton,  and  Wadena  county.  Upham;  and  south  to  Kan- 
abec county  (com  mon).  Steams  county,  Campbell,  Minneapolis  (lare),  Roberts,  Saint 
Paul,  Miss  Cathcart,  and  the  Wisconsin  side  of  lake  Pepin,  Mrs.  Ray. 

SMILACIKA,  Desf.       False  Solomon's  Seal. 

S.  racemosa,  Desf.        False  Spikenard.    False  Solomon's  Seal. 
Common,  or  frequent,  throughout  the  state. 

S.  stellata,  Desf.        False  Solomon's  Seal. 
Also  common,  or  frequent,  throughout  the  state. 

S.  trifoliay  Desf.        Three-leaved  False  Solomon's  Seal. 

Frequent  through  the  north  half  of  the  state;  extending  south  at  least  to  Minne- 
apolis, Roberts,  and  Fergus  Falls,  Leonard, 

MAIANTHEMUM,  Weber.       False  Solomon's  Seai. 

M  •  Canadens e,  Desf.  (Smilacina  bifolia,  Eer.,  var*  Canadensis,  (vray . )      Two- 
leaved  False  Solomon's  Seal. 
Common  throughout  the  state. 

lOF 
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POLYGONATUM,  Toum.       Solomon's  Seal. 

P.  biflorum,  Ell.        Smaller  Solomon *8  Seal. 

Frequeat.  occasionally  common,  throughout  most  of  the  state  ;  extending  north  to 
lake  Superior,  Whitney^  and  Pembina,  Havard. 

P.  gigauteum,  Dietrich.       Great  Solomon *8  Seal. 

Frequent,  or  common,  throughout  the  state.  (Afr.  LewU  FooU  remarks  that  these 
species  are  not  separable  in  their  varying  forms,  but  seem  to  constitute  a  single  poly- 
morphous species.) 

ASPARAGUS,  L.       Asparagus. 

A.  officinalis t  L.        Garden  Asparagus, 

Adventive  :  Minneapolis ;  Cannon  River  Falls  ;  lake  Pepin  ;  Blue  Earth  county; 
New  Ulm. 

LILIUM,  L.        Lilt. 

L.  Philadelphiciim,  L.       Wild  Orangre-red  Lily. 

Generally  common,  or  frequedt,  throughout  the  state  ;  especially  in  Sherburne  and 
Todd  counties,  in  the  Red  river  valley,  and  thence  south  to  Iowa. 

li.  Canadense,  L.       Nodding  Wild  Yellow  LUy. 

Common  throughout  the  east  half  of  the  state  ;  less  frequent  in  the  Red  river  valley  ; 
rare  south  westward. 

L,  superbum,  L.        Turk's-cap  Lily.     "  Wild  Tiger-Lily.'' 

Upper  Mississippi  river.  Garrison;  Minneapolis,  TucininOf  Stmiru)n8\  Excelsior,  Hen- 
nepin county,  Mrs.  Terry  ;    Nicollet  county,  Aiton;  Martin  county,  Oedge ;    Cannon 
River  Falls,  Blake,  Sandberg  ;  lake  Pepin,  Miss  Manning  ;  Hesper,  Iowa,  Mrs.  Carter. 
Infrequent.       South. 

ERYTHROXIUM,  L.       Adder's-Tongue.    Dog's-tooth  Violet. 

E,  Americanum,  Smith.        Yellow  Adder's-tongue  or  Doff's-tooth  Violet. 
Saint  Paul,  Miss  Cathcart;  Lake  City,  Mrs.  Ray;  Winona,  Holzinger;   plentiful  lo- 
cally near  Hesper,  Iowa,  Mrs.  Garter ;  Blue  Earth  county,  Leiherg.    [Lake  Superior, 
Whitney;  Nebraska,  Aughey.]      Infrequent.       East  and  south. 

E-  albidum,  Nutt.        White  Adder's-tocgue  or  Dog's-tooth  Violet. 

Common,  often  abundant,  southeastward  ;  less  frequent,  or  rare,  south  west  ward; 
extending  north  to  St.  Croix  Falls,  Miss  Field,  Stearns  county,  Camphellt  aud  Brown 
county,  Juni, 

E.  propullaiis.  Gray.*        Adder's-tongue.    Doer's- tooth  Violet. 

Faribault  (abundant).  Miss  Beane ;  described  and  figured  by  Professor  Gray  in  the 
American  XaturalisU  vol.  v,  pp.  298-300,  July,  1871,  from  specimens  "collected  at  Fari- 
bault. Minnesota,  by  Mrs.  Mary  B.  Hedges,  the  teacher  ot  botany  in  St.  Mary's  Hail.*' 


*£bythbonium  pbopullans,  Gray.  The  flower  is  much  smaller  than  that  of  any 
other  known  species,  being  barely  half  an  inch  long  ;  and  its  color,  a  bright  pink  or 
rose,  like  that  of  the  European  E.  Dens-Canls,  reflects  the  meaning  of  the  generic 
name  (viz.,  red),  which  is  lost  to  us  in  our  two  familiar  Adder-tongues,  one  with  yel- 
low, the  other  with  white,  blossoms.  The  most  singular  peculiarity  of  the  new  species 
is  found  in  the  way  in  which  the  bulb  propagates.  In  E.  Dens-Canis  new  bulbs  are 
produced  directly  from  the  side  of  the  old  one.  on  which  they  are  sessile,  so  that  the 
plant  as  it  multiplies  forms  close  clumps.  In  our  E.  Americanum  long  and  slender  off- 
shoots, or  subterranean  runners,  proceed  from  the  base  of  the  parent  bulb  and  develop 
the  new  bulb  at  their  distant  apex.  Our  western  E.  albidum  does  not  differ  in  this  re- 
spect.   In  the  new  species  an  offshoot  springs  from  the  ascending  slender  stem,  or  sub- 
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CAMASSIA,  Lindl.       Quamash. 

C.  Fraseri,  Torr.    (Scilla  Fraseri,  Gray.)       Eastern  Quamash.    Wild  Hya- 
cinth. 
Blue  Earth  county,  Leiberg;  Martin  county,  CrcUty,      South. 

ALLIUM,  L.       Onion.    Gaklic. 

A.  tricoccuni,  Ait.        Wild  Leek. 

Throughout  the  state,  excepting  perhaps  far  northward;  but  mostly  infrequent  or 
rare .  Minnesota  and  St.  Croix  rivers,  Parry  ;  upper  Mississippi  river,  Oarrison;  Fer- 
gus Falls,  Leonard ;  Minneapolis,  W,  H,  Batch,  Roberts;  Goodhue  countv,  Sandberg; 
Blue  Earth  county,  Leiberg;  New  Ulm,  Juni;  Martin  and  Nobles  counties,  Oedge.  [Em- 
met county,  Iowa  (very  rare),  Cratty  ;  lake  Superior,  Whitney.] 

A.  cernuuniy  Roth.       Wild  Onion. 

Common  throughout  the  prairie  portion  of  the  state  ;  also  found  at  the  lake  of  the 
Woods,  Dawson.  (The  umbel  Is  reflexed  until  flowering,  but  then  usually  becomes 
erect.) 

A,  stellatum,  Fras.        Wild  Onion. 

U  pper  Minnesota  river.  Oeyer;  Tracy,  Lyon  ceunty,  Gedge;  Minneapolis,  GrUtvold; 
lake  Pepin,  M iss  Manning;  Stearns  county.  Garrison;  Alexandria,  Mrs.  Terry.     Rare. 

A.  reticulatum ,  Fras.*       Wild  Onion. 

Red  river  valley.Scott,  determined  by  Mr,  Sereno  Watson.       West. 

A .  Schoenoprasuni ,  L.       Chives . 

Northeastward.  Clark;  Stearns  county,  Mrs.  Blatsdell;  upper  Mississippi  river,  Oar^ 
rison.  [Manitoba,  Maeoun.]      North. 

A.  Oanadense,  Kalm.       Wild  Garlic. 

Common  or  frequent,  through  the  south  part  of  the  state  :  extending  west  to  Wor- 
thlngcon,  Foot€,  and  Pipestone  county,  Mrs,  Bennett,  and  north  to  Minneapolis  and 
Big  Stone  lake,  Upham, 

JUNCACEiE.        Rush  Family. 

LUZULA,  DC.       Wood-Rush. 

L.  pilosa,  Willd.       Wood-Rash. 

Lake  Pepin,  Miss  Manning,   fManitoba,  Maeoun.]   Probably  common  northward. 

terranean  sheathed  portion  of  the  scape  (which  is  commonly  Ave  or  six  inches  long), 
remote  from  the  parent  bulb,  usually  about  mid-way  between  it  and  the  bases  or  ap- 
parent insertion  of  the  pair  of  leaves  :  this  lateral  offshoot  grows  downward,  some- 
times lengthening  as  in  the  foregoing  species,  sometimes  remaining  short,  and  its  apex 
dilates  Into  the  new  bulb.  .  .  .  Scape  bulbiferous  from  its  sheathed  portion  below 
the  developed  leaves  ;  these  oblong-lanceolate,  acuminate,  slightly  mottled  ;  perianth 
rose-purpleor  pink  (half  an  inch  long) ;  the  segments  acute,  all  with  a  yellow  spot  bat 
plane  at  the  base,  the  inner  like  the  outer  destitute  of  either  groove  or  tootk-like  appen- 
dage<),  but  a  little  more  narrowed  at  base  ;  anthers  merely  oblong ;  style  hardly  at  all 
narrowed  downward,  entire,  the  small  stigma  even  barely  three-lobed;  ovules  few 
(4  to  6)  in  each  cell.    Gray  in  American  Naturalist,  vol.  v. 

*Alli  VM  BKTicuLATUM,  Fras.  Coats  densely  fibrous  ;  scape  3  to  8  inches  high,  sub- 
terete  ;  leaves  very  narrowly  linear,  elongated  ;  spathe  usually  2-va)ved  ;  umbel  many- 
flowered,  spreading  :  pedicels  usually  short  (2  to  6  lines  long) ;  stamens  and  style  shorter 
than  the  usually  acute  (3  to  4  lines  long)  white  or  slightly  pinkish  sepals ;  crest  mostly 
short.  Watson's  Revision  of  Allium  In  King's  Expl.  of  the  Fortieth  Parallel,  and  his 
Revision  of  the  North  American  LUiaceai,  Proc.  Amer.  Acad.,  xlv. 
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L.  spadicea,  DC,  var.  melanocarpa,  Meyer.  (L.  parviflora,  Desv.,  var. 
melanocarpa,  Gray.)        Wood-Rush. 
Frequent  along  the  northern  boundary  of  Minnesota,  Macoun. 

L,  campestriSy  DC.       Wood-Rush. 

Throughout  the  state.    Upper   Mississippi  river,   Oarrison;  Anoka  county,  etc. 
Upham;  lake  Pepin,  if  iM  Manning;  Emmet  county.  Iowa  (very  rare),  Cratty. 

JUNCU8,  L.       Rush.    Bog-Rush. 

J.  effusus,  L.        Common  or  Soft  Rush. 

Throughout  the  state.  Lapham.  Lake  Pepin,  MiM  Manning.  [North  of  lake 
Superior,  Agassiz;  Manitoba,  Macoun.] 

J.  filiforniis,  L.       Bojc-Rush. 

Lapnam.  Lake  Pepin.  JfiM  IfamUni/.  [Manitoba,  Ifocoun;  Nebraska,  ^u(7/iey.] 
Throughout  the  state,  chiefly  northward. 

J.  Balticus,  Dethard.        Bog  Rush. 

Lfapham.  Pembina,  C/iicTcerfna  ;  Red  river  country  generaUy,  Dairsofi.  [North 
of  lake  Superior,  Agaaaiz ;  Emmet  county,  Iowa  (rare),  Cratty.]  Throughout  the  state. 
Chiefly  northward. 

J,  BalticuSy  Dethard,  var.  luontaniis,  Engelm.*       Bog-Rush. 
Lake  of  the  Woods,  Dawson,  Macoun.      West. 

J.  biifoniuSy  L.       Bog- Rush. 

Lake  Pepin,  Miss  Manning;  lake  of  the  Woods,  Macoun.  [James  river,  Dakota, 
Oeyer.]       Infrequent. 

[J.  stygius,  L.,  and  J.  Gerardi,  Loisel,  should  be  looked  for  in  Minnesota  north  of 
lake  Superior.] 

J»  tenuis,  Willd,       Bog-Rush. 

Common,  or  abundant,  throughout  the  state. 

<J,  tenuis,  Willd.,  var   congrestus,  Engelm.        Bog- Rush. 

Blue  Earth  county,  Leiberg,  determined  by  Watson.  Southwest.  [Branches 
contracted  Into  a  head,  and  flowers  darker-colored.  Engelmannt  Trane.  Acad.  ScU, 
Saint  LoulSt  vol.  11.] 

J.  Vaseyi,  Engelm.       Vasey^s  Bog-Rush. 

Steele  county,  Upham ;  lake  Superior  and  Manitoba,  Macoun ;  probably  occurring 
throughout  Minnesota. 

J.  pelocarpusy  E.  Meyer.        Bog- Rush. 

Lapham.      St.  Croix  river.  Parry  ;  lake  Pepin,  MiM  Manning. 

J.  alpiuus,  Villars,  var.  insigrnis^  Fries.       Bog-Rush. 

North  shore  of  lake  Superior,  Juni ;  lake  of  the  Woods,  Dawson,  Macoun.     North. 

J  •  acuminatus,  Michx..  var.  legritimus,  Engelm.        Bog- Rush. 

Lapham.  [North  of  lake  Superior,  Agassiz ;  Manitoba,  Macoun ;  DeviPs  lake, 
Dakota,  Geyer.]      Throughout  the  state. 


*  J  UNCUS  Balticus,  Dethard,  var.  MONTAN  us,  Kngelmann.  Sepals  nearly  of  the 
same  length,  the  minor  ones  sometimes  more  obtuse  :  anthers  four  times  longer  than 
the  filament ;  capsule  ovate-pyramidal,  angled,  beaked  ;  seeds  smaller,  narrower  and 
longer  pointed  than  in  the  eastern  form.  Watson's  Rep.  in  King*s  Erpl.  of  the  Fortieth 
Parallel. 
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J.  nodosus,  L.       Bog-Rusfa. 
Common  throughout  the  state. 

J.  nodosus,  L.,  var.  megacephalus,  Torr.        Boff-Rush. 

(Dommon  in  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty;  Manitoba,  Macoun; 
probably  throughout  the  state. 

J.  Canadensis^  J.  Gay,  var.  longricaudatiis,  Eogelm.       Bog-Rusfa. 

Minneapolis.  Simmow;  Blue  Earth  county,  Leiberg,  Through  the  south  part  of 
t  he  state . 

J.  Canadensis,  J.  Gay,  var.  coarctatus,  EDgelm.       Bog-Rush. 
North  of  lalce  Superior,  Juni.    [Manitoba,  Afocoun]       North. 

PONTEDERIACEiE.        Pickerel- Weed  Family. 

PONTEDERIA,  L.       Pickerel- Weed. 

P.  cordata,  L.       Pickerel- Weod. 

Lake  Pepin,  Affes  Mannirm  ;  White  Bear  lake,  Ramsey  county,  Simmom,  KtlUy; 
lake  Minnetonka,  also  In  Douglas  county.  Mrs,  Terry;  pond  in  section  23,  Burns,  Anoka 
county,  Roberts;  Stearns  county,  Campbell,      Infrequent. 

SCHOLLERAy  Schreber.        Water  Star-grass. 

S.  i^raminifolia^  Willd.        Water  Star-firrass. 

White  Bear  lake,  Ramsey  county,  Simmons;  lake  Minnetonka,  Roberts^  Uiss  BtUJer; 
Blue  Earth  county,  Leiberu,      South. 

COMMELYNACE^.        Spidbrwort  Family. 

TRADESCANTIA,  L.       Spiderwort. 

T,  Virgrinica,  L.       Common  Spiderwort. 

(Dommon,  often  abundant,  through  the  south  half  of  the  state  ;  extending  northeast 
to  the  upper  Mississippi  river,  and  north  to  lake  WlniHpeg,  Watson.  Southwestward 
the  flowers  are  often  seen  varying  from  the  ordinary  blue  to  purple  and  pink. 

XYRIDACE.^.        Yellow-eyed-grass  Family. 

XYRIS,  L.       Yellow-eyed  Geahs. 

X.  flexuosa,  Muhl.        Yellow-eyed  Grass. 

Sandy  lake,  about  three  miles  north  of  East  Minneapolis,  Roberts;  also  collected 
near  Minneapolis  by  Mr.  Kassube;  White  Bear,  Ramsey  county.  Miss  Field.      Rare. 

ERIOCAULONACEJE.        Pipewort  Family. 

ERIOCAULON,  L.       Pipewort. 

E.  septang^ulare,  With.        Pipewort. 

Lake  Agnes,  Alexandria,  Douglas  county,  Mrs.  Terry.      Rare. 
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CYPERACEiE.        Sedge  Family. 

CYPERUS,  L.       Galingale. 

C.  diandruSy  Torr.,  var.  castaneus,  Torr.  (C.  rivularis,  Eunth.)       Galin- 
gale. 

Common  through  the  south  half  of  the  state ;  extending  north  at  least  to  the  upper 
Mississippi  river,  Oarrison. 

€•  erythrorrhizosy  Muhl.    Galingale. 

Lapham.       [In  Michigan,  Wisconsin  and  Nebraska.]      Infrequent.      South. 

C.  arlstatiis,  Rottb.    (C.  inflexus,  Mahl.)       Galingale. 

St.  Croix  river,  Parry;  Minneapolis,  Kassuhe,  Simmons;  Blue  Earth  county,  Leiberg. 
[Manitoba,  Mncoun,  (lalce  Winnipeg;  Watson;  Emmet  county,  Iowa  (rare),  Crot^y.  ] 
Throughout  the  state. 

C.  esculentus,  L.  (C.  phymatodes,  Muhl.)       Gulingale.    Nut-Grass. 

Lapham.  Blue  Earth  county,  Leiberg;  Cannon  River  Falls,  Blahe,  Sandberg; 
Minneapolis,  Simmons.      South. 

€•  strigfosns,  L.       Galingale. 

Common  throughout  the  state,  excepting  perhaps  northeastward.  (Specimens 
apparently  referable  to  this  species,  collected  by  Mr.  Simmons  near  lake  Calhoun,  in 
Minneapolis,  have  only  8-  to  i2-flowered  spikes,  scarcely  a  half  inch  long,  arranged  in 
densely  crowded  spicate  clusters,  the  lower  portions  of  which  are  sometimes  compound.) 

C.  Michauxianos,  Schultes.       Galignale. 

Lapham.  Blue  Earth  county,  Leiberg,  Probably  frequent,  or  common,  through 
the  south  part  of  the  state. 

C.  Schweinitzii,  Torr.       Galingale. 

Throughout  the  south  half  of  the  state  and  in  the  Red  river  valley. .  Sandy  ridges, 
St.  Croix  river.  Parry;  Minneapolis  (common),  Kassube,  Upham;  Blue  Earth  county, 
Leiberg.    [Emmet  county,  Iowa  (very  rare)  Cratty;  Devil's  lake,  Dakota,  Oeyer.] 

C  •  liliculmis,  Vahl.       Galingale. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  northeastward. 
Upper  Mississippi  river,  Houghton;  Minnesota  river,  Parry;  Minneapolis,  Kassuhe, 
Simmons,  Upham;  Blue  Earth  county,  Leiberg,    [Manitoba,  Macoun.] 

DULiICHIUM,  Richard.        Dulichium. 

I>.  spathaceuin,  Pers.       Dulichium. 
(3omniou,  or  frequent,  throughout  the  state. 

HEMICAKPHA,  Nees.       Hemicarpha. 

H.  siibsquarrosa,  Nees.        Hemicarpha. 

Lfipham.  Blue  Earth  county,  Leiberg;  Minneapolis,  plentiful  beside  railroad  near 
the  University,  Arthur,  and  near  lake  Calhoun,  Simmons;  probably  frequent  through 
the  south  half  of  the  state. 

ELEOCHARIS,  R.  Br.        Spike-Rush. 

E,  obtusa,  Schultes.        Spike-Rush. 

Common  through  the  south  half  of  the  state  and  In  the  Red  river  valley. 

E.  paliistriSy  R.  Br.        Spike-Rush. 
Common  througliout  the  state. 


I 
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£.  palustriSy  R.  Br.,  var.  grlaucesoens.  Gray.       Spike- Rush. 
Minneapolis,  Kawuhe. 

£.  compressa,  SuUivant.       Spike- Rush. 

Blue  Earth  county,  Leiberg,   [Emmet  county,  Iowa  (rare),  CraUy.']      South. 

£.  intermedia y  Scbultes.       Spike-Rush. 

Lapham.      Blue  Earth  county,  Leiberg.   Probably  throughout  the  state. 

£.  tenuis,  Schultes.       Spike-rush. 

Lapham,  Blue  Earth  county  (frequent  in  peat-bogs),  Leiberg.  [DeTll's  lake, 
Dakota,  Oeyer.] 

E.  acicuIariSy  R.  Br.        Spike-Rush. 
Common  throughout  the  state. 

E .  Wolfti,*  Gray.        Wolf 's  Spike-Rush, 

Collected  by  Mr.  R.  L  CraUy  on  wet  prairies  in  Emmet  county,  Iowa,  adjoining  the 
south  line  of  Martin  and  Jackson  counties  in  Minnesota,  where  It  may  also  be  confi- 
dently looked  for ;  determined  by  Mr,  WiUiam  Boott 

£.  pauciflora,  Watson.    (Scirpus  pauciflonis,  Lifirhtfoot.)       Spike-Rush. 
Lake  Superior  and  lake  of  the  Woods,  Macoun.      North. 

SCIRPUS,  L.       Bulrush  or  Club-Rush. 

S,  caespitosus,  L.        Bulrush  or  Club-Rush. 

North  and  northwest  of  lake  Superior,  Macoun;  doubtless  in  northern  Minnesota. 

S.  pungreus,  Vahl.        Bulrush. 

Common  throughout  the  state,  excepting  perhaps  northeastward. 

S.  Torreyi,  Ohiey.       Torrey's  Bulrush. 
Lapham,      Infrequent. 

S.  laciistris,  L.    (S.  validus,  Yahl.)         Great  Bulrush.    '*  Black  Rush.*' 

['^Tule''  in  California  (S.  lacustris,  L.,  var.  occidentalism  Watson).] 

Abundant  throughout  the  state.  **  In  common  use  among  the  Indians  for  making 
mats."  Parry, 

S.  debilis,  Pursh.        Bulrush. 

LapJiam.  [Also  in  the  Wisconsin  catalogue,  probably  on  Dr,  Lapham*8  authority  ; 
aud  in  Nebraska,  Aughey.] 

[8.  maritimus,  L.,  was  collected  by  Cttyer  at  Devil's  lake  and  on  the  Sheyenne  and 
James  rivers,  in  Dakota.   It  will  probably  be  found  in  the  Bed  nver  valley  in  Minnesota.] 

S.  Hiiviatilis,  Gray.        River  Club-Rush. 

Through  the  south  half  of  the  state,  and  in  the  Red  river  valley.  Minneapolis, 
Roberts;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa  (common),  CraUy;  Pembina, 
Chichtrlng, 

*£lbocharis  VVolfii,  Gray.  Rhizomes  very  small,  creeping,  perennial,  forming 
small  scattered  tufts;  culm  a  foot  high,  slender,  pale-glaucescent,  striate,  two-edged, 
one  side  flat,  the  other  convex ;  sheath  obliquely  truncate,  hyaline  above  :  spike  ovate  • 
oblong,  acute ;  scales  oblong-ovate,  obtuse,  scarious,  pale  purple ;  style  3-parted ; 
achenium  pyriform,  shining,  having  about  9  nearly  equidistant  obtuse  ribs,  with  trans- 
verse wrinkles  between;  tubercle  small,  depressed,  truncate,  more  or  less  apiculate  ; 
bristles  of  the  perigynium  [always?]  none.— [First  known  from  Illinois.]  The  spike,  as 
to  form  and  imbrication  of  the  scales,  is  much  as  in  E.  tenuis  and  K.  acicularis,  etc. ;  but 
the  achenium,  with  its  several  longitudinal  ribs  and  delicate  transverse  llneatlon,  is 
upon  the  plan  of  E.  acicularis.  This  renders  the  species  a  very  peculiar  and  distinct 
one.  G/ay,  Proc.  Amer.  Acad,,  vol.  x,  p.  77,  as  translated  by  Arthur,  Contributtona  to 
the  Flora  of  Iowa,  No,  VI, 
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S.  sylvaiicuSy  L.«  var.  digrynus,  Boeck.  (S.  microcarpus,  Presl.)       Bulrush. 
Lapham.       Pine  county,  etc.,  27p7iam. 

S.  atrovirens,  Muhl.       Bulrush. 

Common  throughout  the  state.  {Mr.  Ldherg  reports  In  Blue  Earth  county,  besides 
the  type,  a  variety  with  the  heads  less  densely  clustered  than  usual,  forming  a  compound 
panicle.) 

S.  polyphyllus,  Yahl.       Bulrush. 
Isanti  county,  Upham.      South. 

S.  llneatus,  Michx.       Bulrush. 

Blue  Earth  county,  Leiberg;  Minneapolis,  Simmons,      South. 

S.  Eriophorum,  Michx.       Wool-Orass. 

Frequent  throughout  the  state,  excepting  perhaps  south  westward.  Blue  Earth 
county,  Leiberg;  Minneapolis,  Simmonf,  Kasmibe;  Todd  county,  etc.,  Upham;  lake  of 
the  Woods,  Dawson,  Af  ocoun.    [North  of  take  Superior,  Agassiz,] 

ERIOPHORUM,  L.       Cotton-Grass. 

E.  alpiniim,  L.        Alpine  Cotton-Grabs. 
North  of  lake  Superior.  Juni. 

E.  vagrinatum,  L.       Sheathed  Cotton-Grass. 

Throughout  the  state,  excepting  far  southward.  Blue  Earth  county,  Leiberg;  Mln^ 
neapoiis,  Kaasube;  Anoka  counts^  Juni;  Chisago  county  (frequent),  Upham,  [Manitoba, 
Macoun.  \ 

[E.  Virginicum,  L.,  doubtless  will  be  found  In  this  state,  but  has  not  yet  been  re- 
ported.  It  occurs  in  Wisconsin,  Nebraska  and  Manitoba.] 

E.  polystacliyuin,  L.        Many-stemmed  Cotton-Grass. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  perhaps  farther  north. 
Anoka  county,  Juni;  Minneapolis,  Herrick,  Simmons;  Blue  Earth  county,  Leiberg; 
Emmet  county,  Iowa  (common),  CraUy.  It  has  been  noted  in  its  var.  AMOUsriFOLniM, 
Gray,  at  Minneapolis,  Kassube,  and  in  Steele  county,  Upham. 

E.  polystachyuiu,  L.,  var.  latifoliiiiii,  Gray.        Cotton-Grass. 

Minneapolis,  Upham;  and  probably  extending,  with  the  var.  angustifolium,  through 
the  south  half  of  the  state. 

E.  grracile,  Koch,  var.  paucinervium,  Enprelm.       Graceful  Cotton-Grass. 

Througheut  the  state.  Chisago  county  (frequent),  and  Sherburne  county,  Upham; 
Minneapolis,  Simmons;  Blue  Earth  county,  Leiberg.  [Manitoba,  Macoun;  Emmet  county, 
Iowa  (rare),  Cratty.\ 

FIMBRIST YJL.IS ,  Vahl.       Fimbristylis. 

F.  capillaris,  Gray.        Fimbristylis. 
Lapham.       Ibfrequent.       South. 

RHYNCHOSPORA,  Vahl.       Beak-Rush. 

R,  alba^  Yahl.       Beak-Rush 
Lapham,      Infrequent.       South. 

R.  capillacea,  Ton*.       Beak- Rush. 

Blue  Earth  county,  Leiberg.      Infrequent.      South. 

[Cladium  mariscoides,  Torr.,  should  be  looked  for  in  southern  Minnesota.] 


8TATB  GEOLOGIST.  153 

SCLERIA,  L.       Nut- Rush. 

S.  trig^lomerata,  Michx.       Nut- Rush. 
Lapham.      Intrequent.       South. 

S.  verticillata,  Muhl.       Nut- Rush. 

Blue  Earth  county,  Lciherg.      Rare.      South. 

CAREX,  L.       Sedge. 

C  scirpoidea,  Michx.       Sedge. 

Port  Arthur,  aud  "northwest  angle"  of  the  lake  of  the  Woods,  Macoun.      North . 

C.  polytriclioides,  Muhl.       Sedge. 

Little  Marais,  lake  Superior,  Juni.    Probably  common  throughout  the  state . 

€.  Backii,  Boott.       Back's  Sed^e. 
Minneapolis,  Juni.       North. 

C .  siccata,  Dew.       Sedge. 

Throughout  the  state,  but  infrequent.  Lapham.  Minneapolis,  Kaasuhe;  Emmet 
county,  Iowa  (very  rare),  Cratty, 

C  disticlia,  Huds.        Sedge. 

Throughout  the  state.    Minneapolis,  Juni,  Kasguhe;  Emmet  county,  lowa(commoD) 
Cratty. 

C.  teretiiisciila,  Good.       Sedge. 

Throughout  the  state.    Minneapolis,  Juni;  Blue  Earth  county,  Leiherg . 

€.  teretiusciilay  Good.,  var.  raiiiosa,  Boott.*       Sedge. 
Emmet  county,  Iowa  (frequent),  Cratty;  doubtless  also  in  Minnesota. 

C.  viilpinoidea,  Michx.       Sedge. 

Common  throughout  the  state.  Minneapolis,  Juni;  Blue  Earth  county,  Leiherg- 
common  in  Martin  county,  and  lu  Emmet  county,  Iowa.  Cratty. 

O.  crus-corvi,  Shuttleworth.       Sedge. 
Blue  Earth  county,  Lcitterg.      South. 

C.  stipata,  Muhl.        Sedge. 

Common  throughout  the  state.*  Moose  Lake,  C-arltou  county,  Juni;  Blue  Earth 
county,  Leiherg. 

€•  conjiincta,  Boott.       Sedge. 

Minneapolis,  Juni^KaMul}e.      Southeast. 

C  DQii^Iasii,  Boott.f       Douglas's  Sedge. 

Red  river  (open  prairie);  "this  is  the  first  Carex  to  appear  in  flower,  and  occurs  very 
abundantly  all  over  the  prairie  of  the  Red  river,"  Dau»07i,  Macoun,       West. 

*Carex  tcretiuscula,  Good.,  var.  bam osa,  Boott.  (C.  pralrlea,  Dew.)  Spike  below 
branched  ;  spikeleta  ovate,  sessile,  5  to  7  on  a  branch  ;  perigynium  ovate-lanceolate, 
convex  both  sides,  scabrous  on  the  margin,  slightly  bifid,  smaller  than  the  ovate-lance- 
olate glume  ;  stem  2  to  3  feet  high,  leafy  towards  the  base.    Wood*s  Class-BooH. 

tCARRx  DouGLASii,  Boott.  Spike  dioecious,  with  about  twelve,  sometimes  more, 
ovate  splkelets,  the  upper  closely  aggregated,  the  lower  occasionally  remote  and  com- 
pound ;  bracts  sometimes  setaceous,  broad  at  base,  sometimes  scale-like  and  mucro- 
nate  ;  style  exserted  ;  stigmas  2,  very  long ;  perigynium  elliptic-lanceolate  or  ovate, 
tapering  to  a  long  serrated  bifid  beak,  shorter  than  the  lanceolate  acute  scale  ;  ache- 
nlum  orbicular.  Root  creeping ;  culm  6  to  12  inches  high.  Ulney  in  Bot.  Hep.  of  Kina*8 
Expl.  of  the  Fortieth  Parallel. 
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C  marcida,  Boott.*       Sed^. 

Red  river  (open  prairie  swamp),  Dawson,  Macoun.      West. 

C.  cephaloidea,  Boott.       Sed^e. 

Throughout  the  state,  excepting  perhaps  northeastward.  Frequent  in  Martin 
county,  and  In  Emmet  county,  Iowa,  Cratty;  swamps,  ^'northwest  angle"  of  lake  of  the 
Woods,  Afocoun. 

€•  cepUalophora,  Muhl.       Sed^re. 

Common,  or  frequent,  through  the  south  part  of  the  state.  Blue  Earth  county, 
Leiherg. 

€•  Muhlenbergriiy  Schk.       Sedge. 

Lapham.      Chaska,  Carver  county,  Juni.      Rare.      South. 

C .  rosea,  Scbk.       Sed(?e. 

Common,  or  frequent,  throughout  the  state.  Red  river  (swamp),  Dawson,  Macoun; 
Minneapolis,  Juni,  Kastube;  Blue  Earth  county,  Leiberg;  Hesper,  Iowa  (frequent),  Mrs. 
Carter;  Martin  county,  and  Emmet  county,  Iowa  (common),  Cratty. 

C.  chordorhiza,  Ehrh.       Sedge. 

Throughout  the  state,  but  infrequent.  [North  of  lake  Superior  (at  Fort  WilliamX 
Macoun;  Emmet  county,  Iowa,  Arthur.] 

CJ.  teuella,  Schk.        Sedge. 

Throughout  the  state,  excepting  far  southward.    Minneapolis,  Juni^  Kassube, 

C.  trisperma.  Dew.        Sedge. 

Range  like  the  last.       Put  in  bay,  lake  Superior,  Juni. 

C.  tenuiflora,  Wahl.       Sedge. 

Range  like  the  two  preceding.    Minneapolis,  Juni,  Herrich, 

C  cauescens,  L.       Sedge. 

Throughout  the  state  :  common  northward,  less  frequent  southward.  Blue  Earth 
county,  Leiherg. 

C.  canescens,  L.,  var.  alpicola,  Wahl.  (var.  vitilis.  Carey.)       Sedge. 
Agate  bay,  lake  Superior,  Juni,       North. 

C.  arcta,  Boott.f       Sedge. 

Lake  Superior,  Rainy  lake,  and  lake  of  the  Woods,  Richardson,  Boott.       North. 

*Cabex  mabcida,  Boott.  Spike  oblong,  pale,  composed  of  numerous  small  ovate 
aggregated  androgynous  spikelets,  staminate  at  top,  the  lower  splkelets  compound ; 
stigmas  2 ;  perigynium  tawny,  suborbicular,  or  ovate  tapering  to  a  bifid  beak,  plano- 
convex, nerved,  winged,  the  upper  margins  serrated,  short-stipltate,  nearly  equal  to  the 
acute  ovate  scale,  which  is  of  a  pale  straw-color,  with  a  white  membranous  margin; 
achenium  tawny,  lenticular,  contracted  at  base.  Culm  l  to  2  feet  high,  rigid ;  leaves 
broad,  linear,  erect.    Olney  in  Bot.  Rep.  of  King^s  Erpl,  of  the  Fortieth  ParaUel. 

tCAKRX  ARCTA,  Boott.  Spike  obloug,  capitate,  pale,  of  8  to  14  spikelets,  which  are 
oblong  and  obtuse,  androgynous,  at  the  base  sparingly  staminate,  many-flowered, 
closely  crowded,  the  lower  bracteate  ;  bracts  bristle-shaped,  dilated  at  the  base,  longer 
than  the  spikelets ;  stigmas  2 ;  perlgynia  ovate,  acuminate-beaked,  with  the  minute 
orifice  emarginate  and  deeply  cleft  on  the  outer  side,  serrate  above  on  the  sharp  mar- 
gins, on  the  outer  side  slightly  nerved,  on  the  inner  more  sparingly  or  obsoletely  nerved, 
spreading,  pale-green,  at  length  becoming  rusty  above,  membranaceous,  at  the  base 
thickly  spongy ;  longer  than  (and  as  broad  as)  the  scale,  which  is  ovate,  acute  and 
mucronulate,  whitish  or  rusty-colored,  wltli  a  greenish  margin  and  a  green  mid-nenre. 
.  .  .  Culm  somewhat  less  than  a  foot  high,  sharply  triangular,  rather  stout,  upwardly 
roughish,  leaved  at  the  base .  Leaves  i  to  1 4  lines  wide,  flat,  with  a  prolonged-tapering 
tip,  longer  (often  much)  than  the  culm.    Bracts  at  their  base  broadly  dilated,  bristle- 
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C.  Deweyana,  Schw.       Sedjce. 

Throughout  the  state.    Agate  bay,  lake  Superior,  Juni;  Spirit  Lake,  Iowa,  Arthur, 

C.  cchinata,  Murr.  (C.  stellulata.  Good.)       Sedge. 

Throughout  the  state.  North  of  lake  Superior,  AoassU;  Manitoba,  Macoun;  Emmet 
county,  Iowa,  Cratty,  Arthur. 

C.  ecliiiiata,  Murr.,  yar.  mlcrocarpa,  Boeck.   (C  stellulata.  Good.,  var. 
scirpoides,  Carey.)       Sedge. 
Minneapolis,  Juni,  Kcuauhe;  Emmet  county,  Iowa  (frequent),  Cratty. 

C,  arida,  Schw.  &  Torr.       Sedge. 

Throughout  the  state,  but  Infrequent.  [Near  Winnipeg,  Manitoba,  Macoun;  upper 
Missouri  river,  Oeyer,] 

€.  scoparia,  Schk.       Sedge. 

Common  throughout  the  state.    Minneapolis,  Juni;  Blue  Earth  county,  Leiberg. 

C  lag-opodioidesy  Schk.       Sedge. 

Common,  or  frequent,  throughout  Che  state.  Lapham.  Savannah  river.  Hough' 
ton;  Agate  bay,  lake  Superior,  Juni. 

O.  oristata,  Schw.       Sedge. 

Throughout  the  state,  excepting  perhaps  northeastward.  Blue  Earth  county,  Lei- 
berg; Emmet  county,  Iowa  (rare),  Oratty. 

C  adiista,  Boott.       Sedge. 

Throughout  the  state,  but  rare.  Aed  river  valley,  at  Pembina,  Dawson;  Minneapolis. 
Kassube, 

C  straminea,  Schk.    (Including  vara,  typica,  tenera,  aperta  and  feetucacea, 

Boott.)       Sedge. 

Throughout  the  stale.  St.  Louis  river,  Houghton;  Pembina,  Dawson;  Minneapolis, 
Kojisube;  Blue  Earth  County,  Leil>erg. 

C.  Htraiiiinea,  Schk.,  var.  Crawci,  Boott  (vars.  hyalinaand  Meadii,  Boott.) 
Sedge. 
Common  in  Emmet  county,  Iowa  (on  the  southern  boundary  of  Minnesota),  Cratty. 

C/.  vulgaris,  Fries.        Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.  Minneapolis,  Juni;  Blue 
Earth  county,  Leitterg. 

C  aquatilis,  Wahl.       Sedge. 

Range  like  the  last.      Lapham.       Minneapolis,'  also  New  Ulm,  Juni. 

C.  stricta.  Lam.    (^ee  Botanical  Gazette,  for  Sept.,  1884.)        Sedge. 

Common  throughout  the  state.  Agate  bay,  lake  Superior,  Juni;  Red  river,  Dawson^ 
Macoun;  Minneapolis,  Kassulye;  Blue  Earth  county,  Leiberg;  plentiful  in  Emmet 
county,  Iowa,  Cratty. 

C  lenticiilaris,  Michx.       Sedge. 

Agate  bay,  lake  Superior,  JunL      North.  4 


shaped,  the  lower  5  or  6  elongated,  the  lowest  hardly  equaling  the  spike.  Spike*  lo  to 
16  lines  long,  3  to  6  lines  broad.  Spikelets  6  lines  long,  2  to  24  lines  broad,  dense 
flowered,  at  the  base  sparingly  staminate  but  never  narrowed  below,  all  crowded. 
Scales  similar.  Perigynium  t.3  to  1.4  lines  long,  0.6  line  broad.  Acheuium  0.7  line  long, 
0.5  line  broad,  suborbicular,  prolonged  at  the  base,  plano-convex,  pale  ;  the  base  of  the 
style  enlarged.-— It  differs  from  C.  canescens  and  C.  vitilis  in  its  more  numerous 
spikelets,  in  their  being  capitate  and  the  lower  ones  bracted,  and  in  its  longer  leaves. 
In  general  appearance  it  more  nearly  resembles  C.  elongata.  yet  in  the  form  and 
nervation  of  the  perigynium  it  is  far  different.   Booties  Illustrations  of  Carex. 


I 
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€.  crinita,  Lam.       Sed^re. 

Throughout  the  state,  excepting  perhaps  far  southward.   North  of  lake  Superior, 
Juni. 

€.  crinita,  Lam.,  var.  grynau<ii*A«  Schw.  &  Torr.    (C.  gjnandra,  Scbw.) 
Sedge. 
Asate  bay,  lake  Superior,  Juni.      Rare. 

C.  limosa,  L.       Sedge. 

Throughout  the  state,  but  infrequent.   [North  of  lake  Superior  (at  Fort  William), 
Macoun;  Emmet  county,  Iowa,  Cratty,  Arthur.] 

C  •  Magellanicay  Lam.  (C.  irrigua,  Smith.)       Sedge. 

Throughout  the  state,  excepting  far  southward,  but  rare.    Put  in  bay,  lake  Superior, 
JunL 

C.  Buxbaumii,  Wahl.       Sedge. 

Throughout  the  state.    Blue  Earth  county,  Leiherg;  Emmet  county,  Iowa  (Arequent), 
Cratty. 

C  atrata,  L.       Sedge. 

Kakabeka  falls,  north  of  lake  Superior,  Macoun;  probably  also  in  northern  Minne- 
sota. 

C.  alpina,  Swartz.       Sedge. 

Temperance  river,  lake  Superior,  Juni.      North. 

C.  aurea,  Natt.       Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.     Lake  of  the  Woods 
(thicket),  Dawaont  Macoun;  Minneapolis,  Juni,  Kassuhe. 

[0.  aurea,  Nutt.,  var.  androgyna,  Oiney,*  collected  by  Ma4:oun  at  Thunder  bay,  lake 
Superior,  should  be  looked  for  iu  northern  Minnesota.] 

C.  li\ida,  Willd.       Sedge. 

Greenwood  river,  lake  Superior,  Juni.      Rare.      North. 

C  vagrinata,  Tausch.       Sedge. 

certainly  in  swamps  In  northern  Minnesota,  Macoun.      North. 

C.  Meadiiy  Dew.        Mead's  Sedge. 

Minneapolis,  Kassuhe.    [Manitoba,  Macoun;  Iowa,  Arthur.] 

C.  Meadii,  Dew.,  var.  Bebbii,  Arthur.f       Sedge. 

Emmet  county.  Iowa,  Cratty ,  Arthur;  doubtless  also  in  Minnesota. 


*Garkx  aubea,  Natt.,  var.  akdrootna,  Olney.  Culms  short,  more  rigid  ;  leaves 
erect,  broader ;  upper  spikes  more  closely  aggregated  and  denser  flowereo,  the  upper 
spike  generally  androgynous,  having  more  or  less  fertile  flowers  at  the  top.  Olney  In 
Bot.  Rep.  of  King'8  Expl.  of  the  Fortieth  Parallel. 

tCAREX  Mbadii,  Dew.,  var.  Bebbii  (Olney).  This  was  published  in  Olney's  Varices 
Bor.'Amer.,  Fasc.  1,  No.  22,  without  comments,  as  a  variety  of  C.  panicea,  L..  and  has 
never,  I  believe,  been  described.  The  following  description  will  enable  oollectors  to 
identify  the  plant :— Sterile  spike  with  stalk  two  to  four  limes  its  length  ;  fertile  spikes 
usually  2,  erect,  remote,  slender-pedunoled,  rather  loosely  flowered ;  sheaths  of  the 
foliaceous  bracts  long  and  slightly  inflated;  perigynia  and  scales  as  in  C.  Meadii,  except 

paler,  and  the  former  less  distinctly  nerved  ;  culms  slender,  somewhat  roughish. 

Resembles  C.  tetanlca,  for  which  it  is  sometimes  mistaken,  in  habit  and  In  the  loosely 
flowered  fertile  spikes,  only  with  longer  peduncles,  but  C.  Meadii  in  the  perigynia  and 
scales ;  it  may  be  merely  an  attenuated  form  of  the  latter.  Moist  prairies,  Illinois, 
Wisconsin,  and  northwestwardly.  Arthur  in  Contribuiions  to  the  Floraof  lowa^  So.  VI, 
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C.  Crawei,  Devt.       Sedge. 

Blue  Earth  county,   Leiherg;  Emmet  county,  lowk*  Cratty,  determined  by  Mr. 
William  BooU.   [Manitoba,  Afoeoun.]       Kare. 

C.  grranularis,  Muhl.       Sedge. 

Common  throughout  the  state.    Minneapolis,  Junit  Kassube;  Blue  Earth  county, 
Leibero. 

C.  Torreyi,Tuckerman.        Sedge. 

Minneapolis,  Juni,  Kassube;  Red  river  valley,  Macoun.       North. 

C.  grisea,  Wahl.       Sedge. 

Blue  Earth  county,  Leiberg;  Martin  county,  Cratty, 

C.  Davisii,  Schw.  &  Torr.        Sedge. 

Through  the  south  part  of  the  state.    Minneapolis,  Simmons. 

€•  grracillima,  Schw.        Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.   Minneapolis,  Juni,  Kas- 
suhc;  Blue  Earth  county,  Leiberg. 

C.  digritalis,  Willd.       Sedge. 

Minneapolis,  Juni;  north  of  lake  Superior,  Agassiz.      Infrequent. 

€.  laxiflora,  Lana.       Sedge. 

Common,  or  frequent,  throughout  the  state.    Blue  Earth  county,  Leiberg, 

C  laxiflora,  Lana.,  var.  blanda,  Boott.        Sedge. 

Jordan,  Scott  county,  Juni;  Emmet  county,  Iowa,  CrcAty.   Doubtless  other  vari- 
eties of  this  species  also  occur  here. 

C.  ebiirnea,  Boott.       Sedge. 

Throughout  the  state,  excepting  perhaps   south  west  ward.    Blue  Earth  county, 
LeiJyerg;  Emmet  county,  Iowa  (rare),  Cratty, 

C.  pediuiculata,  Mahl.       Sedge. 

Throughout  the  state.    Rainy  lake,  Richardson,  Boott;  Blue  Earth  county,  Leiberg. 

€.  Emnionsii,  Dew.        Emmons'  Sedge. 
Blue  Earth  county,  Leiberg,   TManitoba,  Macoun.] 

C  Pennsylvanica,  Lam.       Sedge. 

Common  throughout  the  state,  excepting  perhaps  northeastward.    Minneapolis, 
Juni,  Kassube;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa  (common),  Cratty, 

C.  varia,  Muhl.       Sedge. 
Lapham.       Infrequent. 

€.  Ricliardsonii,  R.  Br.        Richardson's  Sedge. 

Throughout  the  state.    Minneapolis,  JutH.  (frequent)  Kasntbe;  Blue  Earih  county, 
Leiberg. 

€.  pube»cens,  Muhl.        Sedge. 

Through  the  south  part  of  the  state.    Minneapolis,  Juni,  Kassube;  Blue  Earth 
county,  Leiberg. 

C.  iniliacea,  Muhl.       Sedge. 

Range  like  the  last.    Minneapolis,  Juni,  Kassube. 

€ .  arctata,  Boott.       Sedge. 

Agate  bay,  lake  Superior,  Juni.      Infrequent. 

C.  eapillaris,  L.       Sedge. 

Port  Arthur,  lake  Superior,  Sdacoun;  Saskatchewan  river,  Bourgeau;  probably  also 
in  northern  Minnesota. 
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C.  flexiliSy  Rad^.       Sedf^. 

Knife  river,  lake  Superior,  Juni,      Rare.      North. 

€•  CQderi,  Ehrh.       Sed^e. 

Throughout  the  state,  exce|>tiiiK  perhaps  far  southward.  Lapham.  Leech 
lake,  Houghton;  Kalny  river  and  lake,  RiehardBont  BootL 

C.  ftliformiSyL.       Sedge. 

Throughout  the  state.  Put  In  bay,  lake  Superior,  Juni;  Bmmet  county,  Iowa  (fre- 
quent), Cratty. 

C.  ftliformiSy  L.,  var.  latifolia,  Boeck.    (C.  lanaginosa.  Michz.)       Sedge. 

Throughout  the  state.  North  shore  of  lake  Superior  (frequent),  and  Ifinneapolis, 
Juni;  Bed  river  valley  near  Saint  Vincent,  Dawson,  Macoun;  Emmet  county,  Iowa 
(plentiful).  Cratty, 

€•  HoufiTlitoniiy  Torr.       Houghton's  Sedge. 

Itasca  lake  (Lac  la  Blche),  Hoibghton;  Blue  Earth  county,  Leiberg.  [Manitoba, 
Macoun;  Council  Bluffs,  Iowa,  Oeyer.] 

C*  riparia,  Curtis.       Sedge. 

Common,  or  frequent,  throughout  the  state.  North  of  lake  Superior  (common), 
Juni;  lake  of  the  Woods  (sandy  swamp),  Datvaon,  Ma>coun;  Blue  Earth  county,  Leiherg, 

€•  aristata,  R.  Br.       Sedge. 

Throughout  the  state,  but  infrequent.  Pembina,  Chtckering;  New  Ulm,  Juni; 
Blue  Earth  county,  Leiberg, 

'J,  Pseudo-Oyperus,  L.,  var.  comosa,  W.  Boott.    (C.  comosa,  Boott.) 

Sedge. 

Common,  or  frequent,  through  the  south  part  of  the  state.  Blue  Earth  county, 
Leiberg ;  Emmet  and  Dickinson  counties,  lowa  (frequent),  Cratty,  A  rilKur. 

C,  Pseudo-Cyperus,  L.       Sedge. 

Tliroughout  the  state.  Lake  of  the  Woods  (marsh),  Dawiom,  MaaAmv,  Chaska, 
Carver  county,  Juni-,  Spirit  Lake,  Iowa.  Arthur, 

C.  hystricina,  Willd.       Sedge. 

Common  throughout  the  state,  excepting  perhaps  far  northwestward.      Lapham, 
Minneapolis.  Juni,  Kassube;  north  of  lake  Superior,  Agassiz. 

C.  tentaculata,  Muhl.       Sedge. 

Kange  like  the  last,  but  less  frequent  Lapham.  Minneapolis,  Simmons;  north 
of  lake  Superior,  Agassiz, 

C.  intumescens,  Rudge.       Sedge. 

Common  throughout  the  state.  Lake  of  the  Woods  and  Rainy  lake,  Richardson, 
Boott;  north  of  lake  Superior  (common),  also  New  Ulm,  Juni. 

C.  lupulina,  Muhl.       Sedge. 

Blue  Earth  county,  Leiberg;  Minneapolis,  Simmons.   [Manitoba,  Macoun.] 

C.  squarrosa,  L.       Sedge. 

Wabasha,  Oibson,  determined  by  Arthur.      South. 

C .  retrorsa,  Schw.       Sedge. 

Throughout  the  state .  Lake  of  the  Woods,  Richardson,  Boott;  Moose  Lake,  Carl- 
ton county,  Juni;  Blue  Earth  county,  Leiberg;  Emmet  county,  Iowa,  Cratty. 

€•  iitriciilata,  Boott.        Sedge. 

Throughout  the  state,  excepting  far  southward.    Red  river  prairie,  Dawson,  Macoun, 

€•  iiionile,  Tuckirman.        Sedge. 

Noith  of  lake  Superior,  Juni;  Emmet  county.  Iowa  (frequent),  Cratty. 
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C  oligospermay  Midix.       Sedge, 

Agate  bay,  lake  Superior  Junt.       Infrequent.      Nortb. 

C.  saxatilis,  L..  var.  miliaris,  Bailoy.    (C.  miliarie,  Micbz.    C.  rotundata, 

Wahl .  ?,  in  Manual, )       Sedge, 

Collected  in  Minnesota  by  Dr.  J.  Leidy;  determined  by  S.  T.  Olney,  Dot.  Rej),  of 
Kino*8  Expl.  of  the  Fortieth  Parallel. 

C.  longrlrostriH,  Torr.       Sedge, 

Throughout  the  state.  Minneapolis,  Juni^  Kassuhe;  Mankato  (common),  Leiherg; 
also  common  in  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty. 

[A  considerable  number  of  species  of  Carex  not  here  recorded  will  doubtless  be 
added  by  future  obserrers  in  this  state,  who  should  look  for  all  such  as  approach,  or 
are  especially  northern,  in  their  geographic  range,  given  in  Gray's  Manual.] 


GRAMINE^.        Grass  Family. 

LiEEBSIAySwartz.        WnrTE  Grasb.    False  Rice. 

li.  Yirginica,  Willd.       White  Grass. 

Ramsey  and  Goodhue  counties,  OesUund;  Minneapolis,  Simmona;  Blue  Earth 
county,  Lcibero;  Emmet  county,  Iowa  (rare),  Cratty.      South. 

Li.  oryzoideHy  Swartz.        Rice  Cut-^^rass. 

Common  in  sloughs  through  the  south  half  of  the  state  and  in  the  Red  river  valley, 
JunU  Upham;  Ramsey  and  Goodhue  counties,  OesUund;  Blue  Earth  county.  Leiherg. 

1a.  lenticularis,  Michz.       Fly-catch  Grass. 
Lapham.      South. 

ZIZANIAyL.       Water  or  Indian  Rice. 

Z.  aqiiatica,  L.       Wild  Rice.     Indian  Rice.     Water  Oats.     Folie  Avoine 
(of  the  French  voyageurs). 

Common^  or  frequent,  in  favorable  situations,  throughout  the  state ;  sometimes 
attiUniuR,  in  Brown  county,  a  hight  of  13  feet,  with  leaves  4  feet  long,  JunL 

**  Wild  rice  ;  Pshu  of  the  Sioux ;  Manomin  of  the  Ghippewas.  This  aquatic  grass, 
not  uncommon  in  the  Northern  United  States,  acquires  in  the  Northwest  an  economi- 
cal importance  second  to  no  other  spontaneous  production.  It  Is  the  ouly  instance  in 
this  region  of  a  native  grain,  occurring  in  sufficient  quantity  to  supply  the  wants  of 
ordinary  consumption.  It  Is  particularly  abundant  on  the  lake-like  expansions  of 
rivers,  towards  their  sources,  which  give  such  a  marked  feature  to  the  distribution  of 
these  northern  streams,  and  is  so  grandly  illustrated  in  their  main  type,  the  Missis- 
sippi. It  seems  to  select,  by  preference,  the  lower  terminations  of  these  expansions, 
which  generally  debouch  by  a  narrowed  outlet  and  considerable  fall,  constituting  rap- 
ids. It  is  In  these  situations  best  exposed  to  the  proper  degree  of  inundation,  and  finds 
a  suitable  bed  of  the  slimy  sand,  in  which  it  grows  most  readily.  It  is  rarely  met  with 
on  Inland  lakes  which  have  no  outlet.  As  an  article  of  food  It  is  highly  piilatable  and 
nutritious,  being  generally  preferred  to  the  commercial  rice .  Tlie  grain  is  long,  slender, 
of  a  brown  color.  In  boiling,  it  puffs  out  to  apultaceous  mass,  and  increases  its  bulk 
several  times.  It  flowers  in  August,  and  is  ready  for  gathering  in  September,  which  is 
conveniently  done  in  canoes,  the  standing  stalks  being  bent  over  the  sides,  and  the 
grain  beaten  in.  Its  productive  fields,  at  this  season,  harbour  a  great  number  of  wild 
fowls,  which  obliges  those  who  wish  to  secure  a  full  crop,  to  anticipate  the  gathering 
season,  by  tying  up  the  standing  grain  into  bundles,  which  gives  at  the  same  time  a 
claim  to  the  crop.  When  gathered  it  is  subjected  to  a  process  of  parching  and  thrash- 
ing, which,  with  the  imperfect  means  at  the  command  of  the  Indians,  is  the  most  tedi- 
ous part  of  the  business."   Parry, 
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AliOPECURXJS,  L.       Foxtail  Grass. 

A.  greniculatus,  L.,  var.  aristulatus,  Munro.    (A.  aristulatus,  Michx.) 
Wild  Foxtail. 
Common,  or  frequent,  throughout  the  state. 

PHLiEXJM,  L.       Cat's-tail  Grass. 

P.  pratense,  L,        Timothy,    Herd's-Grass  (of  New  Eoifland). 
Commonly  cnltifated,  often  spontaneous,  throughout  the  state. 

SPOROBOIiUS,  R.  Br.  fincludinfl:  Vilfa,  Beauv.)         Drop-seed 
Grass.    Rush- Grass. 

S.  asper,  Eanth.    (Vilfa  aspera,  Beauv.)       Rush-Grass. 
Lapham.       New  (Jim,  Juni.      South. 

S.  vag'iiisefloruSy  Torr.    (V.  vaginaeflora,  Torr.)       Rush-Grass. 

Lapham,  Minneapolis  (sandy  bottomland  of  the  Mississippi  river),  Oettlund; 
Emmet  county,  Iowa  (frequent),  Cratty.      South. 

S.  cuspidatus,  Torr,    (V.  cuspidata,  Torr.)       Rush-Grass. 

Lapham.  Hennepin  and  Gk>odhue  counties,  Oestlund;  Emmet  county,  Iowa  (rare), 
Cratty.   TDevil's  lake,  and  southern  Dakota,  Oeyer;  Manitoba,  Macoun.] 

S«  depauperatus,  Torr.*  (V.  depauperata,  Torr.)        Rush-Grass. 
Red  river  valley,  at  Pembina,  Havard.      West. 

S.  juuceuSy  Eunth.        Drop-seed  Grass. 
Lapham.      New  Ulm,  Juni.      Rare.       South. 

S.  heterolepis,  Gray.       Drop-seed  Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Ramsey  county,  Oettlund; 
Blue  Earth  county,  Xrff berg;  common  in  Emmet  county,  Iowa,  Cratty.  fEastem  Ne- 
braska (abimdant),  Aughey;  Manitoba,  Maemtn.] 

S.  cryptandruSy  Gray.        Drop-seed  Grass. 

Through  the  south  part  of  the  state.  Ramsey  county,  Otstlund;  Minneapolis,  Sim- 
mons, Upham,  Dr.  Vaaey;  Emmet  county,  Iowa  (rare),  Cratty;  Spirit  lake  and  Little 
Sioux  river,  Geyer. 

AGBOSTIS,  L.       Bent-Grass. 

A.  perenuaus,  Tuckeroian.       Thin-Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Lapham,  Minne- 
apolis, Upham;  Pembina,  Havard. 

A.  scabra,  Willd.       Hair-Grass. 

Common,  or  frequent,  throughout  the  state. 


*Spobobolu8  depaupbbatus,  Torr.  Root  perennial,  creeping  ;  culms  ascending, 
appressed -branched,  slender,  often  geniculate,  glabrous,  striate,  rather  rigid,  H  to  2 feet 
long ;  leaves  1  to  3  inches  long,  narrow  and  usually  convolute,  spreading  or  recurved  ; 
panicle  very  slender  and  contracted,  l  to  3  inches  long ;  compound  or  often  nearly 
simple  ;  spikelets  small ;  glumes  unequal,  ovate,  obtuse  or  acutish,  membranous,  two- 
thirds  the  length  of  the  acute  lower  palet,  which  is  more  less  obscurely  3-nerved. 

Resembling  V.  cuspidata.  and  scarcely  differing  except  in  the  shorter  obtuse  glumes  of 
the  rather  smaller  flowers.    Lower  palet  a  little  more  than  l  line  long,  glabrous  or 
slightly  scabrous  on  the  midnerve,  the  upper  one  obtuse  or  erose  at  the  summit.   Wat- 
son's Rep.  in  King's  EzpU  of  the  Fortieth  Parallel. 


STATE  QB0L0GI8T.  161 

A.  canioAy  L.       Brown  Bent-Grass. 
Pipestone  county,  Leiberg.      Rare. 

A,  YUlgariB,  With.       Red-top.    HerdVGrass  (of  Pennsylvania,  &c.) 

Probably  native  northward  ;  also  much  caltWated,  and  thence  often  spontaneous, 
throughout  the  state.  (According  to  Dr.  Oeorge  Thurber,  In  the  Botany  of  California^ 
this  should  be  called  a  variety  of  A.  alba,  L.) 

A.  Yulgraris,  With.,  vai*.  alba^Vasey.    (A.  alba,  L.)       Fiorin.    White 
Bent-Grass. 

Ramsey  county,  OesUund :  Red  Wing,  Sandberg ;  Blue  Earth  county,  Leiberg ;  New 
Uim,  Juni.   [Lake  Superior,  WhUney.] 

CINNA,  L.       Wood  Reed-Grass. 

C  arundinacea,  L.       Wood  Reed-Grass. 

Throughout  the  state.  Lapham,  Upper  Mississippi  river,  Houghton;  Blue 
Earth  county,  Leiberg, 

C.  pendula,  Trin.    (C.  arondinaoea,  L.,  var.  pendala,  Gray.)       Wood  Reed- 
Grass. 
Lake  Superior  and  northward,  Gray's  Manual ;  doubtless  in  northern  Minnesota. 

MUHLiENBEBOIA,  Schreber.       Drop-seed  Grass. 

M.  sobolifera,  Trin.       Drop-seed  Grass. 
Lapham,      South. 

M  •  g^loinerata ,  Trin.       Drop-seed  Grass. 

Common,  or  frequent,  throughout  the  state;  not  confined  to  wet  places,  but  often 
growing  on  dry  and  even  sandy  ground ;  abundant  southwestward,  frequently  persisting 
as  a  plentiful  weed  in  wheat-fields  and  other  cultivated  land,  Upham, 

M.  grlomerata,  Trin.,  var.  ramosa,  Vasey,  ined.       Drop-seed  Grass. 

Minneapolis  (bluff  of  Mississippi  river  near  the  University),  Upham;  probably  the 
prevailing  form  of  the  species  in  this  state.  [Much  branched  from  the  base  upward, 
the  lateral  branches  slender,  naked  above,  very  leafy ;  outer  glumes  only  slightly 
longer  to  one-third  longer  than  the  fiower ;  fiowering  glume  sparingly  villous.  Minne- 
sota, Dakota  and  Utah.    Letter  of  Dr.  Vaaey,  Sept.  80, 1884.] 

M.  Mexicana,  Trin.       Drop-seed  Grass. 

Ramsey  county,  Oeetlund ;  Blue  Earth  county,  and  southwestward  (common),  Lei- 
berg ;  Pembina,  Havard. 

M.  sylvatica,  Torr.  it  Gray.       Drop-seed  Grass. 

Lapham.      North  of  lake  Superior,  Agaesiz.   Probably  throughout  the  state. 

M.  WilldeDOTii,  Trin.       Drop-seed  Grass. 

Through  the  south  part  of  the  state.      Lapham.      Blue  Earth  county,  Lei7}erg. 

M.  ambigruay  Torr.*       .Drop-seed  Grasp. 

Stony  banks  of  Okaman  lake  (lake  Elysian),  Waseca  county,  Oeyer. 


*MuHLSNBBBOiA  AMBiouA,  Torr.  Pauiole  dense,  opiciform;  glumes  rather 
unequal  (the  Inferior  one  shorter),  linear-lanceolate,  very  acute,  l-  or  2-fiowered,  very 
hairy  at  the  base ;  superior  valve  [palet]  with  a  bristle  at  the  tip  equalling  it  in  length, 
a  little  shorter  than  the  glumes  (exclusive  of  the  awns) ;  superior  fioret  either  perfect, 
and  then  resembling  the  inferior,  or  rudimentary  and  aristiform.  .  .  .  Culms  csBspi- 
tose,  about  l%  feet  high,  glabrous ;  leaves  broadly  linear ;  stipules  very  short,  truncate 

IIF 
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BRACHY£LiYTBUM,  Beauv.        BR^CHTBLtTBUM. 

B.  aristatuniy  Beauv.        Brachyeljtrum. 
Lapham.       Blue  Earth  coanty,  Leiberg. 

DE YEUXI A  y  Clarioa .    (Included  in  Calamaqrostis,  Gray's  ManuaL ) 
Rked  Bei)t-Gra8s. 

D.  Canadensis,  Beauv.        Blue- Joint. 

Common  throughout  the « bate.  The  principal  grass  of  the  natural  meadows  bor- 
dering streams  In  the  wooded  region  northward,  supplying  an  abundance  of  excellent 
bay  for  the  logging  teams  of  the  pineries. 

D.  stricta,  Tnn.       Reed  Bent-Grass. 

Throughout  the  state.  Collected  in  Minnesota  by  NicoUet  iWaUon) ;  Bamsey  and 
Hennepin  counties,  Oestlund ;  Minneapolis,  Simmons;  Blue  Earth  County,  Leiberg  i 
Emmet  county,  Iowa  (common),  CrcUty ;  Pembina,  Havard. 

I>.  Liapponica,  Euntb.    (Calamn^rostis  Lapponica,    Tnn.,  in  Addenda  of 
Gray's  ManuaL)        Reod  Bent-Gnu»8. 
Isile  Royale,  lake  Superior,  Prof.  T.  C.  Porter;  doubtless  also  in  northern  Minnesota. 

!>•  confinls,  Nutt.        Reed  Bent-Grass. 

Lapham.      Common  in  Grant  couuty  und  the  Bed  Biver  valley,  Upham. 

I>.  NiittalHana,  Steud.       Reed  Bent-Grass. 

Lapham.      Lake  Winnibigoshish,  Houghton;  Minneapolis,  Kanuhe. 

AMMOPHILA,  Host.    (§§  2  and  3,  Calamaorostis,  Gray's  Manual.) 
Rbbd  Bent- Grabs. 

A.  longifolia,  Benth.    (0.  lonflrifolia,  Hook.)       Reed  Bent-Grass. 

Throughout  the  state.  Bamsey  county,  OesUund;  Saint  Paul,  Kelley;  Minneapolis, 
also  northwestward  (common  on  the  beaches  of  lake  Agasslz),  Upham;  Blue  Earth 
county,  Leiberg. 

A.  ariindinacea.  Host.    (C.  arenaha,  Roth.)       Sea  Sand-Reed. 

Common  on  southern  beaches  of  lake  Superior,  Whitney;  doubtless  also  on  the 
shore  of  this  lake  in  Minnesota. 

ORYZOPSIS,  Michx.       Mountain  Uice. 

O.  nielauocarpa,  Mubl.        Mountain  Rice. 

Lapham.  Bamsey  county,  Oetttlund;  Minneapolis,  Simmont;  Blue  Earth  county, 
Leiberg. 

O.  asperifolia,  Michx.        Mountain  Rice. 

Throughout  the  state,  excepting  perhaps  far  southward.  LapJwm.  Stearns 
county,  Oarristm;  Minneapolis,  Simmons. 

O.  Canadensis,  Torr.       Mountain  Rice. 
Lapham.      Infrequent.       Range  like  the  last. 

and  lacerate ;  panicle  4  to  6  inches  long,  purplish;  glumes  tapering  to  a  very  acute 
cuspidate  point,  with  a  strong  green  midrib  ;  perianth  clothed  at  the  base  with  whitish 
hairs,  which  are  nearly  half  as  long  as  the  valves ;  valves  nearly  equal ;  awn  a  little 
tortuous,  sometimes  longer  than  the  valve  ;  superior  floret  often  perfect,  and  maturing 
its  fruit ;  when  rudimentary,  consisting  of  a  mere  awn,  without  any  valve.  A  remark- 
able species,  with  the  habit  of  M.  glomerata  and  M.  Mexicana.  Torrey  in  Nieollet*8 
Report, 
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STIPA,  L.        Fbather-Gra88.    Weather-Grass. 

S.  RichardsoDiiy  Link.        Richardson's  Feather- Grass. 

North  shore  of  lake  Superior,  and  In  Aianltoba,  Macoun;  doubtless  reaching  Into 
Iflnnesota.       North. 

8.  spartea,  Trin.       Porcupine  Grsss. 

Abundant  south  westward,  being  the  principal  grass  ef  the  prairie  In  some  districts, 
and  extending  undiminished  into  Dalcota ;  common  north  to  Clay  county  and  east  to 
New  (Jim ;  frequent  northeast  to  the  sources  of  the  Mississippi,  Houghton,  and  to 
Sherburne  and  Anoka  counties,  and  in  the  southeast  part  of  the  state,  Upham.  (See 
American  Ifaturaiistf  vol.  xvill,  pp.  929-931.)  The  grain  is  prolonged  below  in  a  stout 
callus  or  base,  needle-like  in  sharpness,  and  above  In  a  long  twisted  awn  ;  both  of 
which  are  minutely  barbed,  so  that,  when  Inserted  In  the  wool  of  sheep  or  in  men's 
clothing,  the  seed  works  forward  readily  but  not  backward.  Thus  this  very  appropri- 
ately named  grass  is  a  serious  annoyance  at  the  time  of  maturity  and  falling  of  the 
seed,  which  Is  in  July.  Within  a  few  weeks  later,  these  seeds  are  found  to  have  bored 
Into  the  hard,  dry,  clayey  soil  of  the  prairie  to  a  depth  of  two  or  three  Inches,  having 
been  pushed  or  Impelled  In  some  way  by  means  of  the  awn.  Perhaps  this  is  effected 
by  its  lengthening,  while  braced  against  the  herbage  above,  after  it  had  been  con- 
tracted by  partially  colling  up,  these  changes  being  produced  by  alternations  of  dry- 
ness and  moisture,  as  in  days  of  sunshine  and  dewy  nights ;  or,  as  seems  more  proba- 
ble, it  may  be  that  the  wind,  blowing  upon  the  awn,  first  fastens  the  sharp-pointed 
grain  in  the  ground,  and  afterward  slowly  drills  it  downward.  This  was  first  brought 
to  the  notice  of  the  writer  by  Mr.  T.  3f .  Young ,  at  the  Slsseton  ^ency,  In  Dakota, 
where,  late  In  August,  scarcely  any  seeds  of  this  grass  remained  on  the  surface  ;  but 
they  were  found  very  plentifully  thus  burled  in  the  ground,  often  only  from  a.half  Inch 
to  one  inch  apart.  All  had  penetrated  to  nearly  the  same  depth,  which  was  about  two 
and  a  half  inches  from  the  surface  to  the  point  of  the  seed,  two  thirds  of  this  depth 
being  occupied  by  the  lower  part  ef  the  awn. 

ABISTIDA,  L.        Triple- AWNED  Grass. 

A,  basiramea,  Enfirelmann  *       Triple-awned  Grass. 

Minneapoim  (plentiful  In  the  vicinity  of  the  University,  in  the  sward  on  dry  sandy 
land  with  species  of  Bouteloua,  Poa  and  Andropogon,  from  which  it  is  noticeably  dls-* 
tlngulshed  by  its  darker  purplish  color),  Upham;  Saint  Cloud  (plentiful),  Camphell; 
Pipestone  City  and  f^uverue,  in  southwestern  Miouesota,  and  near  Rock  Rapids,  Lyon 
county,  in  the  northwest  corner  of  Iowa,  Leiberg. 

It  has  also  been  collected  In  Nebraska  by  Rev.  J.  H,  Wibhe,  and  in  Kansas  by  Mr. 
E.  Hall:  and  Mr,  F.  L.  Scribner  and  Prof.  J.  M.  Coulter  report  it  from  Iowa  and  Illi- 
nois. Rev.  J.  Scott  writes  that  it  occurs  at  Brandon,  Manitoba.  [Nebraska  specimens 
show  a  much  greater  size  (20  Inches  high) and  a  more  branching  habit,  the  culms  becom- 
ing geniculate.  Vasey.] 


*Ari8tida  basibamba,  Engelmann  in  a  letter  to  W.  Upham. Annual :   colms 

erect.  6  to  16  Inches  high,  slender,  much  branched  at  the  base  (some  of  the  branches 
very  short  but  florlferous),  and  with  short  florlferous  branches  enclosed  in  the  upper 
leaf-sheaths  :  leaves  comparatively  long  (3  to  6  Inches),  narrowly  linear,  flat,  becoming 
involute  toward  the  apex,  sparsely  hairy  on  the  margins  below,  the  upper  ones  nearly 
equaling  the  panicle  ;  sheaths  striate,  loose  ;  Ilgule  very  short,  truncate  :  panicle  1% 
to  3  inches  long,  erect,  rather  lax.  Its  base  sheathed  by  the  upper  leaf ;  branches  of  the 
panicle  short,  mostly  single,  the  lower  in  twos  or  threes;  glumes  linear,  unequal,  1- 
nerved,  lower  one  4  lines,  upper  one  6  lines  long  Including  the  short  bristle-like  point : 
flowering  glume  nearly  terete,  spotted  with  black,  about  6  lines  long  including  the  short, 
acute  and  hairy  callus  ;  middle  awn  about  6  lines  long,  the  lateral  ones  about  4  lines 
long,  spirally  twisted  below  (when  mature).  The  sheathed  flowers  are  somewhat  smaller. 

This  species  was  discovered  last  season  by  Mr.  Warren  Upham,  at  Minneapolis, 
Mlnu.  The  late  Dr.  Engelmann  suggested  the  name,  in  a  letter,  as  indicative  of  Its 
habit,  and  would  have  published  it  If  he  had  lived.    It  is  closely  related  to  A.  dicho- 


161  TWELFTH  AKNUAL  BEPOBi: 

A.  purpurea,  Nutt.*       Triple-awned  Grass. 

Blae  Earth  ooanty,  and  oommon  westward  to  Pipestone  oounty,  Ldberg.  Soutli- 
wesc. 

A  •  I  urpurascens,  Poir.       Triple-awned  G  rass. 

Lapham,      St.  Grolx  ooanty,  Wisconsin,  ;9iMsey.      Infreqaent.      Soatli. 

A.  tuberculosa,  Natt.       Triple-awned  Grass. 
Lapham,      Pine  barrens,  St.  Croix  riTer,  Parry,      Sonth. 

SPABTIKA,  Schreber.       Cobd  or  Marsh  Grass. 

S«  cynosuroideSy  Willd.        Fresh-water  Cord-Grass. 

Abundant  throogh  the  south  half  of  the  state  and  in  the  Bed  rifer  Talley ;  north  of 
lake  Superior,  Agasfiz;  malcing  up  the  greater  part  of  the  hay  cut  in  sloughs,  worth  for 
fodder  fully  half  as  much  as  the  hay  of  the  uplands.  Its  hight  is  usually  from  two  to 
four  feet,  but  occasionally  it  is  eight  or  nine  feet .  In  the  five  or  six  counties  next  to  the 
southwest  comer  of  the  state,  because  of  the  scarcity  of  wood  and  the  high  cost  of  that 
ur  coal  for  fuel,  a  large  proportion  of  the  people  bum  only  hay  during  the  whole  year. 
For  this  purpose  the  coarse  hay  of  this  species  is  the  only  kind  used.  It  is  mostly  bumed 
in  ordinary  stoves,  having  been  twisted,  then  doubled  and  again  twisted,  forming  wisps 
about  one  and  a  half  feet  long.  The  quantity  of  this  fuel  required  for  a  year's  supply  in 
an  ordinary  farm-house  is  from  eight  to  twelve  tons. 

BOUTELOUA,  Lagasca.       Muskit-Grass.    Grama-Gbass. 

B.  oligrostachya,  Terr.        Muskit-Grass.    Grama. 

Oommon,  or  frequent,  soothwestward  and  in  the  Bed  river  valley :  less  frequent 
east  to  Stillwater  and  the  edge  of  Wisconsin. 

B*  hirsuta,  Lairasca.       Moskit-Grass.    Grama. 

Common  through  the  south  part  of  the  state,  extending  north  to  Minneapolis  and 
the  St.  Croix  river,  Parry;  abundant  at  New  dim  and  in  Bock  and  Pipestone  counties. 

This  and  the  preceding  are  sometimes  called  Buffalo  Grass  in  t^  state,  a  name 
which  more  properly  belongs  to  Buchloe.  See  pages  14  and  32  of  Bothrock's  Report 
on  the  Botany  of  Wheeler*8  Surveys  west  of  the  One  Hundredth  Meridian  for  chemical 
analyses  of  Pestuca  ovina  and  the  two  foregoing  species  of  Boatelooa,  which  with  others 
of  this  genus  are  commonly  called  Grama  in  the  southwestem  United  States. 

B.  racemosa,  Lagasca.    (B.  cartipendula,  Gray.)       Muskit  Grass.    Grama. 

Common  through  the  south  part  of  the  state,  especially  southwestward ;  likewise 
in  the  Bed  river  valley. 

toma,  from  which  it  differs  in  its  shorter,  erect  (not  dichotomous)  culms,  and  in  its 
much  larger  flowers,  and  especially  in  the  much  longer,  spreading,  lateral  awns.  From 
A.  gracilis  it  differs  in  the  shorter  panicle,  the  longer  upper  leaves  with  sheathed 
flowers,  and  in  the  flowers  being  twice  as  large.  From  A.  bamosissima  it  differs  in 
wanting  the  larger  size,  the  diffusely  branched  habit,  the  much  larger  flowers  with  s- 
10  5-nerved  glumes,  and  the  strong  recurved  middle  awn  of  that  species.  Dr,  Otorge 
Vasey  in  the  BotanUal  Gazette,  vol,  ix,  p.  76  (May,  1884). 

*Abistida  pubpurjka,  Nutt.  Perennial ;  culms  6  to  16  inches  high,  simple,  erect, 
slender,  mostly  glabrous ;  sheaths  narrow,  scabrous,  exceeding  the  interaodes,  pilose 
at  the  throat ;  leaves  very  narrow,  convolute,  H  to  10  inches  long ;  panicle  slender, 
erect  or  flaccid,  s  to  6  inches  long,  loosely  few-flowered ;  glumes  purplish,  the  upper  6 
to  9  lines  long,  about  twice  exceeding  the  lower,  and  longer  than  the  flower,  bifld  and 
shortly  awned;  flower  densely  short-pilose  at  the  pointed  base,  scabrous  above,  6  lines 
long,  the  awns  equal  or  nearly  so,  separate  to  the  ba^e.  not  Jointed,  1  to  2  inches  long, 
scabrous.    Wat8on*8  Rep .  in  King's  Expl,  of  the  Fortieth  ParaUeU 
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BXJCHLOE,  Engelm.       Buffalo  Gbass. 

B.  dactyloides,  Engelm.*       Baffalo  Grass. 

Abundant  In  the  Tldnity  of  the  plpestone  quarry,  at  Pipestone  City,  commencing 
a  few  rodj  north  ot  the  railroad  depot,  and  extending  the  whole  length  of  the  outcrop- 
ping ledge  of  rock  northward.  In  company  with  a  dense  growth  of  prickly  pear(Opuntia 
Missouriensls  and  O.  f ragilis);  also  occurring,  at  rare  intenrals,  on  stony  and  grayelly 
soil,  in  Rock  eoimty,  and  in  Lyon  county,  Iowa ;  (not  found  farther  east ;  perhaps  In 
all  these  places  Introduced  by  the  Indians  In  their  Journeys  from  the  western  plains  to 
the  Pipestone  quarry ;)  Leibero.  [Formerly  the  most  abundant  species  of  grass  through- 
out Nebraska,  lately  disappearing,  according  to  Avghey,  who  attributes  Its  dying  out  to 
Increased  rain-fall.] 

GBAPHEPHOBUM,  Desv.        Graphkphobum. 

G.  festucaceum,  Gray.f       Graphephomm. 

In  Emmet  county,  Iowa,  six  miles  south  of  the  state  line  (plentiful  upon  space  ot 
five  or  six  square  rods,  in  edge  of  lake),  Craity;  determined  by  Prof,  Asa  Oray;  the  first 
obsenration  of  this  species  in  the  United  States,  though  it  abounds  In  the  tiaskatchewan 
region  and  extends  thence  northward,  and  also  is  found  in  northern  Europe.  Doubtless 
It  occurs  !n  western  and  northern  Minnesota.  {Botaniccil  CHizeUe,  vol.  ix,  p.  27 ;  Feb., 
1884.) 


«BucHLOB,  Engelmann.  Flowers  dioecious,  heteromorphous. — MaleplarU.  Spikes 
1-slded,  2-ranked ;  spikelets  2-  or  3  flowered.  Glumes  2,  l-nenred,  lower  much  smaller. 
Palets  2,  of  equal  length,  longer  than  the  glumes ;  lower  one  8-nenred,  mucronate ; 
upper  one  2-nerved.    Squamuiss  in  pairs,  truncate,  emarginate.    Stamens  3 ;  anthevs 

linear.    Rudiment  of  an  ovary  none. Femaie  planL   Spikes  1  to  3,  short,  capitate, 

oblique  in  the  Involucrate  sheaths  of  the  upper  leaves ;  spikelets  i-flowered,  crowded, 
upper  floret  abortive,  withering.  Glumes  2;  lower  glume  of  the  lowest  spikelets  1-  to  8- 
nerved,  lanceolate-subulate,  with  an  herbaceous  tip,  or  2-  or  8-clef  t,  lower  side  adnate  to 
the  back  of  the  upper  glume ;  lower  glumes  of  the  other  spikelets  (internal  as  to  the  head) 
free,  much  smaller,  membranaceous,  ovate-lanceolate,  acute,  i  -nerved ;  upper  glumes 
(external)  connate  at  the  base  with  the  thickened  rachls,  at  length  like  a  hard,  woody 
Involucre,  ovate,  nerveless,  pale,  trlfld  at  the  herbaceous,  nerved  tip.  Lower  palet  (In- 
ternal as  t«t  the  head)  shorter,  8-nerved,  herbaceous,  trlcuspldate ;  upper  palet  shorter, 
2-nerved.  Squamulas  as  In  the  male  flowers.  Rudiments  of  the  stamens  8,  minute. 
Ovary  lenticular,  glabrous,  very  short -stlpltate ;  stigmas  much  longer  than  the  2  erect 
terminal  styles,  plumose  with  simple  hairs,  exsert  from  the  apex  of  the  flower.  Gary- 
opsls  free.  Included  In  a  homy,  at  length  deciduous  head,  sublenticular,  flat  on  the  out- 
side (toward  the  lower  palet),  convex  on  the  Inner  side. 

B.  DACTYLOiDEB,  Eogelmauu.  Trans.  Saint  Louis  Acad.,  vol,  1,  p.  482,  pi.  12  and  14. 
Densely  tufted,  spreading  by  stolons,  forming  broad  mats ;  culms  8  to  6  Inches  long ; 
flowering  stems  of  the  male  plant  4  to  6  Inches  long,  glabrous  or  slightly  hairy ;  leaves 
2  to  4  Inches  long,  H  to  l^  lines  wide,  nearly  smooth ;  sheaths  striate,  glabrous,  strongly 
bearded  at  the  throat ;  spikes  8  to  6  lines  long ;  spikelets  alternate  In  2  rows,  upper- 
most abortive,  bristle-form,  2  to  3  lines  long ;  lower  glume  ovate-laneeolate,  with  a 
scarious  margin  ;  upper  glume  twice  longer,  ovate ;  lower  palet  convex,  8-nerved, 
upper  one  2-nerved,  two  minute  scales  at  the  margin  and  inside  of  the  lower  palet ; 
stamens  3.  Stems  of  the  female  plant  much  shorter  than  the  leaves,  1^  to2  Inches 
high;  heads  8  to  8mines  long ;  glun^es  becoming  ligneous ;  spikes  or  heads  usually  2 ; 
at  maturity  becoming  thick,  extremely  hard.  Including  the  loose  grain. — ^The  cele- 
brated **buflalo  grass,'*  known  to  hunters  and  trappers  as  one  of  the  most  nutritious 
grasses,  on  which  for  a  part  of  the  year  subsist  and  fatten  the  Immense  herds  of  buffalo 
and  the  cattle  of  the  hunter  and  emigrant .    Porter  and  CouUer*8  Flora  of  Colorado. 

tGRAPHBFHOBUM  FMVTUGAC3BUM,  Gray.  (Fcstuca  borcalls,  Mert.  &  Koeh.  Arundo 
festucacea,  Wllld.)  Culm  as  thick  as  a  swan's  quill,  8  to  4  or  more  feet  high ;  leaves 
8  to  10  Inches  long,  broadly  llnear-acumlnate,  rough  to  the  touch.  Panicle  a  foot 
and  more  long,  almost  quite  erect,  as  well  as  the  subvertlclllate  slender  branches. 
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DIABRHENA,  Raf.       Dia&bheva. 

D.  Americana,  Beauv.        Diarrheoa. 
Sherburne  county,  I7pham.      Rare.      South. 

I>A€TTLIS,  L.       Orchard  Grass. 

D.  glameraia,  L.        Orchard  OrasB, 

Ramsey  county,  OetUvrnd;  Minneapolis,  SimmoM;  Biaiikato,  LdherQ, 

KCEIiERIA,  Pers.       Kcbleria. 

K.  eristataf  Pers.       Eoeleria. 

Common,  or  frequent,  throughout  the  state.  [The  most  pleottfnl  species  of  grass  on 
the  line  of  the  Northern  Pacific  railroad  in  western  Dakota,  lAitberg,^ 

EATONIA,  Raf.       Eatonia. 

E.  obtusata,  Gray.       Eatonia. 

Minneapolis,  Upham;  Blue  Earth  county,  Leiberg,  [Manitoba,  Maeoun.]  South 
and  west. 

E.  Penusylvanica.  Gray.       Eatonia. 

Throughout  the  state,  excepting  perhaps  northwestward.  Ramsey  county,  OetUund; 
Minneapolis,  UpTiam;  Blue  Earth  county,  LeQyerg;  New  Ulm,  Juni.  [North  of  lake 
Superior,  AgaatizJ] 

GliYCEBIA,  R.  Br.       Manna-Grass. 

G.^CaDadensis,  Trin.       Rattlesnake-Grass. 

Frequent  throughout  the  state,  excepting  far  southward.  St.  Oroix  river,  Parry; 
Ramsey  county,  OesUund;  Minneapolis,  Simmons,  Kaemibe, 

G.  elODgata,  Trin.       Manna-Grass. 

Minneapolis,  Upham;  Blue  Earth  county,  Leiberg,      Infrequent. 

G.  Dervata,  Tnn.       Fowl  Meadow-Grass. 
Common  throughout  the  state. 

[O.  pallida,  Trin.,  doubtless  occurs  in  this  state,  but  has  been  overlooked.] 

G«  aquatica.  Smith,  var.  AmericaDa,  Yasey.        Reed  Meadow-Grass. 
Common  throughout  the  state. 

Spikelets  erect,  H  to  3£  of  an  inch  long,  scattered  or  subf&scicled,  sessile  or  pedicellate, 
generally  4-flowered.  Glumes  unequal,  convex,  rounded  at  the  back,  not  keeled,  the 
outer  one  shorter  than  the  florets,  acute,  entire  at  the  point,  the  middle  nerve  reaching 
beyond  the  point,  so  as  to  form  a  short  arista ;  there  are  besides,  on  each  side,  two  short 
lateral  nerves ;  the  inner  glume  as  long  as  the  whole  spikelet  of  florets,  torn  at  the 
point,  arlstate,  the  middle  nerve  reaching  beyond  the  point ;  there  are  besides  2 
lateral  nerves  reaching  to  the  apex,  and  2  intermediate  shorter  ones.  Florets  cylin- 
drical, closely  placed,  with  a  tuft  of  white  hairs  at  the  base  of  each  ;  outer  valve  [palet] 
of  the  perianth  Jagged  at  the  point,  shortly  arlstate,  with  7  nerves  reaching  to  the  sum- 
mit ;  the  inner  lanceolate,  the  margin  Inflected,  with  2  strong,  green,  ciliated  nerves 
at  the  flexures,  running  out  so  as  to  form  a  bifid  apex;  upper  floret  smaller  than  the  rest. 
Hooker's  Flora  BorccUisAm.,  II,  251. — The  Iowa  specimens,  communicated  by  Mr.  R. 
I.  Cratty,  agree  fully  with  this  description,  except  that  the  spikelets  are  not  so  large, 
scarcely  exceeding^  of  an  inch  in  length.  Pedicels  of  the  spikelets  rough ;  awns  formed 
by  the  nerves,  especially  of  the  glumes,  inconspicuous,  and  sometimes  barely  observ- 
able. It  grows  3  to  6  feet  high  in  water,  at  the  margin  of  lakes.  Arthur  in  Contribu- 
tions to  the  Flora  of  louja.  No,  VL 
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G.  fluitanSy  R.  Br.        ManDa-Graas. 
Commoa,  or  frequent,  throughout  the  state. 

POA,  L.       Meadow- Grabs.     Spear-Gba88. 

P.  annua,  L.       Low  Spear-Grass. 

Throughout  the  state,  excepting  perhaps  far  southward,  bat  infrequent.  Minne- 
apolis, Kcusube;  Blue  Earth  county,  LeiberV' 

P.  compressa,  L.       Wire-Grass. 

Throughout  the  state,  hut  infrequent.  Parry,  Lapham,  Ramsey  county,  Oest- 
hmd;  Blue  Earth  county.  Leibtrg;  Pembina,  Chickerino*  Havard, 

P.  alpina,  L.       Spear-Grass. 

Isle  Royale,  and  north  shore  of  lake  Superior,  Loring,  PorUr,  Maeoun;  doubtless 
also  in  Minnesota.      North. 

P.  csesia,  Smith.       Spear-Grass. 

Throughout  the  state.  North  shore  of  lake  Superior,  Juni;  Blue  Karth  eounty,  LeU 
hero;  Emmet  county,  Iowa,  CraUy, 

P.  caesia.  Smith,  yar.  strictior,  Gray.        Spear-Grass. 
Isle  Royale,  WhUney;  Red  river,  Daw8on»  MoiCoun,      North. 

P.  serotina,  Ehrh.        False  Red-top.     Fowl  Meadow-Grass. 
Common  throughout  the  state. 

P.  pratensiSy  L.       Green  or  Common  Meadow-Grass.    Kentucky  Blue- 
Grass.    June  Grass. 

Common  throughout  the  state;  taking  the  place  of  the  original  prairie  grasses  in 
southwestern  Minnesota,  Juni,  [(n  Nebraska  not  natife,  but  spreading  westwardi 
Avghey.] 

P.sylvesiris,  Gray.       Spear-Grass. 

Lapham.      Pembina,  ffavard.       Rare.       South  and  west. 
[P.  debilis,  Torr.,  probably  occurs  in  this  state.] 

P.  alsodes,  Gray.       Spear-Grass. 

Saint  Paul,  Kelley;  Red  rifer  valley,  at  Pembina,  CMekering,  Infrequent.  South 
and  west. 

E  R AGBOSTIS,  Beauv.       Eeaorostis. 

£•  reptans,  Nees.       Rragrostis. 

Through  the  south  part  of  the  state.  Lapham.  Qoodhue  county,  Oestlund;  Blue 
Earth  county,  Leihtrg. 

£.  poaeoides,  Beauv.,  var.  megrastachya.  Gray.       Erasfrostis. 

Abundant,  in  door-yards  and  by  road-sides,  through  the  south  half  of  the  state  ; 
common  north  at  least  to  Crow  Wing,  Todd  and  Grant  counties,  and  in  the  Red  river 
valley,  Upham.  It  was  found  by  Otyer  in  1838  on  sandy  plains  in  the  valley  of  the 
Sheyenne  river,  Dakota,  and  is  quite  probably  indigenous  in  this  region. 

E.pilosa,  Beauv.        Eragrostis. 

Blue  Earth  county,  Ltiherg;  Minatapolis  (distinct  from  E.  Purshii),  Upham.  In- 
frequent.      South. 

E«  Frankii,  Meyer.        Frank's  Eragrostis. 
Hastings,  Dakota  county,  OesUund.      Southeast 

£.  Purshiiy  Schrader.       Pursh^s  Eragrostis. 

Becoming  abundant  by  road -sides  and  in  waste  places,  Ramsey  county,  Minneapolis, 
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and  Steele  county,  OesUund,  Simmons,  Upham;  determined  by  Scrttmer,  Vasey  aod 
Wat$on,      South. 

E.  capillaris,  Nees.       Eraffiostis. 

Lapham        Minneapolis,  £'a«8u5e.      Infrequent.      Sooth. 

B.  pectinacea.  Gray.       Eragroetis. 
Lapham.      Minneapolis,  Simmons.      South. 

B.  pectiuacea.  Gray,  var.  spectabiliSy  Gray.       Eraf^rostis. 
Minneapolis  (river  bluff  near  the  UnlTersity),  OesUund,  Upham,      South. 

FESTXJCA,  L.       Fe8cue-Gra88. 

F.  tenella,  Willd.       Slender  Fescae-Grasa. 

Through  the  south  half  of  the  state.  Lapham,  Minneapolis,  8immon$,  (abun- 
dant on  sandy  land  east  of  the  UnlTersity)  Upham. 

F.  ovinay  L.       Sheep*8  Fescue. 

Frequent  throughout  the  state,  exoepting  perhaps  far  southward. 

F.  rubra,  L.  (F.  ovina,  L..  var.  rubra,  Gray.)       Red  Fescue. 

Lake  Superior,  Dr,  Bobbins,  and  northward,  Gray's  Manuai;  probably  in  northern 
Minnesota. 

[P.  duriuscula,  L.  (P.  oTlna,  L.,  var.  duriuscula.  Gray),  should  also  be  looked  for 
northward.] 

F,  elatior,  L.     (Including  F.  praienais,  Hudson.)        TaUer  or  Meadow  Fescue. 

Minneapolis,  old  state  farm  close  southeast  from  University,  OesUund.  Infre- 
quent 

F.  nutans,  Willd.       Nodding  Fescue. 

Throughout  the  state,  excepting  perhaps  far  northward,  but  infrequent.  Lake  Win- 
nibigoshish,  HovuahUm;  lake  Minnetonka,  Oestlund;  Bine  Barth  oounty,  Leiberg; 
Bmmet  county,  Iowa  (rare),  Oralty. 

BBOMUS,  L.       Brome-Gbabs. 

B,  eeealinue,  L.        Cheat  or  Chese, 

Occasional  in  wheat-fields,  mostly  soatheastward.  A  very  anwelcome  immigrant. 
Plentifnl  in  Houston  county,  especially  in  fields  of  winter  wheat,  also  frequent  in  mow- 
ing land,  J.  S.Harris:  frequent,  but  not  so  plentiful  as  to  be  troublesome,  in  Steele 
oounty  and  at  Minneapolis,  Upham. 

B,  raeemoeuSf  L.        Upright  Cheea. 
Minneapolis,  KassuHt^      Infrequent. 

B.  Kalmii,  Gray.       Wild  Ghees. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  northeastward. 

B.  ciliatus,  L.       Wild  Ghees. 

Common,  or  frequent,  throughout  the  state. 

B.  ciliatus,  L.,  var.  pursrans.  Gray.       Wild  Ghees. 
Minneapolis,  Upham,      Probably  common. 

PHBAGMITES,Trin.       Reed. 

P.  communis,  Trin.       Reed. 

(Common,  or  frequent,  in  the  edges  of  ponds  and  lakes,  throughout  the  prairie  portion 
of  the  state ;  also  at  Roseau  lake  and  the  lake  of  the  Woods,  Dawson. 
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SGHEDONNARDUS,  Steadel.*       Schbtonnabdus. 

S.  Texanujs,  SteacL  (Lepturas  pani'cQlatas,  Natt)       SchedonoardiiB. 

Rooky  hills.  Mound  township,  Bock  eounty,  Lelberg .    [Upper  Kissooii  rlTer,  Otyer,] 
Bare.      Soothwest. 

LOLIUM,  L.        Dabnbl.    Rat-Gbass. 

L,  temuUntum,  L.        Bearded  Darnel. 

Mankato  (plentiful  about  the  eleyator  of  the  St.  Paul  &  Sioux  City  railroad),  Leiberg, 

AGBOPYBUM,  Beauv.  (Tkitiouh,  L.,  in  part.)       Whbat-Gba88. 

A.  repeDSy  Beaav.  (T.  repens,  L.)        Couch-,  Quitch-,  Quick-,  or  Witch- 
Grass. 

Frequent,  or  commou,  throughout  the  state,  but  rarely  so  plentiful  as  to  be  trouble- 
some. (Specimens  which  must  be  referred  to  this  species,  as  deeided  by  Mr.  Sereno 
Watson^  were  found  at  Minaeapolls  on  the  embankment  of  the  railroad  about  an  eighth 
of  a  mile  northwest  from  the  UniTersity  and  close  west  of  Tuttle's  brook,  harioga  Tory 
narrow  and  leng  spike  of  many  spikelets,  awnless.  as  long  or  half  as  long  as  the  joints 
of  the  rhaohis.  8-flowered,  with  a  rudiment  of  a  fourth  flower,  often  the  lowest  or  the 
middle  flower  not  ripening  its  grain,  and  having  in  some  instances  no  running  root- 
stocks.  The  typical  T.  repens  occurs  near  by,  and  also  forms  which  seem  to  be  inter- 
mediate in  respect  to  both  the  character  of  the  spikes  and  the  presence  of  rootstocks. 
Upham.) 

A.  dasystachyum,  Vasey.  (T.  dasystachyum,  Gray.)       Wheat-Gra8«. 
North  shore  of  lake  Superior,  Agaasiz;  doubtless  also  in  northern  Minnesota. 

A.  violaceaniy  Vasey.    (T.  violaceum,  Homemann.)       Wheat-Grass. 

Throughout  the  state,  but  rarer  than  the  next.  Pembina,  Havard;  in  openings  of 
woods,  on  sandy  modified  drift,  at  the  northwest  side  of  Mille  Lacs,  Upham;  Bamsey 
eounty,  OeeUund;  Emmet  county,  Iowa,  CraUy. 

A.  caninum,  Roeui,  &  Schultes.    (T.  caninum,  L.)       Wheat-Grass. 

Frequent  throughout  the  state,  excepting  perhaps  far  southward.  Pembina,  Hav- 
ard; Minneapolis,  Twining,  Upham;  Blue  Barth  county,  Leiberg;  New  Ulm,  Juni.  [Be- 
tween the  James  and  Bed  riyers,  Dakota,  Geyer.J 

HOBDEUM,  L.        Bablst. 

H.  jubatam ,  L.       Squirrel-tail  Grass. 
Common,  or  frequent,  throughout  the  state. 

H.  pusiiluniy  Nuit.    (H.  pratense,  Gray's  Manuah)       Barley-Grass. 
Blue  Earth  eounty,  IMberg,      Bare.      South. 

ELTMUSy  L.       Lyme  Gba88.    Wild  Rte. 

E.  Virginicus,  L.       Wild  Rye. 

Frequent  throughout  the  state ;  less  common  than  the  next. 

E.  Canadensis,  L.       Nodding  Wild  Rye. 
Common  throughout  the  state. 


^ScHKDOKNARDUS,  SteudcL  Spikclets  one-flowered,  solitary  at  each  joint  of  the 
slender  triangular  rhaehis  of  the  paniculate  spikes,  and  partly  immersed  in  an  exeaya- 
tion ;  the  spikes  alternate  and  distant ;  outer  glumes  acuminate,  unequal,  the  longer 
equaling  the  flowering  glume,  which  is  linear-acominate,  and  thickish  at  the  keel ;  paiet 
shorter  and  thinner.    Vaeey'e  Grosses  qf  U,  8, 
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E.  Canadensis 9  L.,  var.  grlaacifolias,  Gray.       NoddioR  Wild  Rye. 

Throughout  the  state.  Lake  of  the  Woods  (sandy  shoreX  Daunon;  Martin  county, 
and  Emmet  county,  Iowa,  CrcMy, 

E .  Sibiricus ,  L.       Wild  Rye. 

Red  river  yalley.  at  Pembina,  Havard.      North. 

E.  striatus,  Willd.       Wild  Rye. 

Throughout  the  state.  St.  Croix  riyer,  Houghton;  Ramsey  eoonty,  OuUund;  Minne- 
apolis, Simmons;  Blue  Earth  county,  Ldberg;  New  Ulm.  Juni;  Martin  county  (plentilnl), 
CraUy.   I.Lake  Superior,  ITTiitney;  Manitoba,  If  acoun.] 

E.  striatuSy  Willd.,  var.  Tillosus,  Gray.        Wild  Rye. 

Also  throughout  the  state.  Pembina,  Havard;  lake  Minnetonka,  BoherU;  Blue 
Earth  county  (frequent),  Lelbtrg. 

E.  mollis,  Trin.       WUd  Rye. 

Lake  shores  [probably  lake  Superior],  Minnesota,  Wood's  Clata-Book,  [North  of 
lake  Superior,  Agastia,] 

E.  Sitanion,  Schultes.*       Wild  Rye. 

Prom  northern  Minnesota  to  Texas  and  west  to  California,  Wat9on;  Blue  Earth 
county  and  westward,  Leiberg,      West 

ASPBELLA,  Willd.  (Gtmnostichum,  Schreb.)  BoTTLE-sauBH 

Gras^. 

A.  Hystriz,  Willd.  (G.  Hystrix,  Schreb.)        Bottle-brash  Grass. 
Common,  or  frequent,  throughout  the  state. 

D  ANTHONIA,  DC.       Wild  Oat*Gra83. 

D.  spicata,  Beaav.        Wild  Gat-Grass. 

Throughout  the  state,  but  mostly  infrequent.  Lake  of  the  Woods,  Dawwn;  Stearns 
county,  etc.,  Upham;  Pipestone  county,  Mrs,  Bennett. 

AVENA,  L.       Oat. 

A .  fatua,  L.t        Wild  Oatt. 

Ramsey  county  (new  state  farm  and-  adjoining  land,  growing  in  grain-flelds  and  on 
waste  ground,  apparently  naturalized  and  spreading).  Oestlund,  Extensively  natural- 
ized in  California ;  also  found  in  Texas  and  Wisconsin,  in  the  latter  state  becoming 
very  troublesome  in  oat-flelds,  Vasey;  but  not  yet  reported  (so  far  as  known  to  the 
writer)  in  other  portions  of  the  United  States  east  of  the  Rocky  mountains.  Its  seeds 
ript'u  early  and  mostly  fall  before  harvest,  rendering  its  extermination  more  difflenlt. 
It  is  supposed  to  be  the  original  of  the  cultivated  oat  {A.  sotiua,  L.). 

*Eltmu8  Sitakion,  Schultes.  Culms  4  inches  to  2  feet  high,  tufted,  and  with  the 
leaves  and  sheaths  glabrous  or  somewhat  pubescent  or  scabrous:  spike  erect,  1  to  8 
inches  long,  squarrose  with  its  long  recurved  awns,  jointed  and  fragile  at  maturity; 
spikelets  in  pairs,  2-  to  6-flowered,  smooth  or  puberulent ;  glumes  entire  or  usually 
parted  to  the  base  and  the  segments  unequally  2-clef t,  the  divisions  long-awned  (1  to  8 
inches);  flowers  8  lines  long,  the  awn  of  the  lower  palet  equaling  that  of  thn  glumes, 
with  often  a  subsidiary  awn  or  tooth  on  each  side  at  the  apex  of  the  palet.  A  very 
variable  grass.    Wataon^s  Rep.  in  King's  Expl.  of  the  Fortieth  ParcMeL 

t  Avena  fatua,  L.  An  erect  annual,  2  or  3  feet  high,  smooth  except  at  the  hairy 
nodes,  with  flat  slightly  scabrous  leaves  and  loose  sheaths  :  panicle  8  to  10  inches  long, 
the  few-flowered  rays  spreading  equally  ;  spikelets  about  an  inch  long,  the  scarioos 
pointed  glumes  longer  than  the  florets,  often  purplish  at  base  :  lower  palet  about  6  lines 
long,  firm  at  base,  scabrous  and  covered  with  long  brown  hairs,  its  lobes  tapering  to  a 
sharp  point ;  awn  about  twice  the  length  of  palet,  bent  near  the  middle  and  twisted 
below  :  grain  very  hairy.    Thurber  in  Botany  o/  CcUifomia, 
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A.  striata,  Michz.       Oat-Grass. 

Throughoat  the  state,  excepting  perhaps  far  southward,  Isanti  county,  etc.  (fro* 
qiMnt),  Uphatn;  New  Ulm,  Juni. 

A«  Smithii,  T.  G.  Porter.       Oat-Grass. 

Isle  Royale,  and  paatward  about  lake  Superior,  Gray*s  Manual;  probably  also  north 
of  this  lake  in  Minnesota. 

TBISETUMy  Persoon.       taiSBTUM. 

T.  subspicatum,  Beauv.,  var.  molle,  Gray.       Trisetam. 
North  of  lake  Superior  (common),  Macoun. 

BESCHAMPSI A,  Beauv.  (Aiba,  L.,  in  part.)       Haib-Gbass. 

I>.  csespitosa,  Beauv.  (A.  csespitosa,  L.)       Hair-Grass. 

Throughout  the  state,  excepting  perhaps  far  southward,  but  Infrequent.  Blue 
Earth  county,  Leiberg. 

[D.  flexuosa,  Beauv.  (A.  flexuosa,  L.),  probably  also  occurs  in  this  state.] 

ABRETENATHEBUM,  Beauv.       Oat-Gbass. 

A.  avenaceum,  Beauv.        Tall  Oat- Grass. 

New  state  farm,  Bamsey  county,  OesUund,      Infrequent. 

HIEBOCHIiOA,  Gmelin.       Holt  Gbass. 

H.  borealis,  Rcem.  and  Schultes.       Vanilla  or  Seneca  Grass. 
Common,  or  frequent,  throughout  the  state. 

PHALABISy  L.       Canaby-Gbabs. 

P.  Canarisnsis,  L.        CanaryMrass. 

Occasionally  adventive :  Minneapolis,  Simmontt  Upham;  Waterville,  Le  Sueur 
county,  OesUund. 

P.  arundinacea,  L.       Reed  Canary-GrAss. 
Common,  or  frequent,  throughout  the  state. 

[Milium  effusum,  L.,  probably  occurs  in  this  state,  but  has  been  overlooked.] 

BEGKMANNIA,  Host.        Beckmannia.    Bbckmann's  Gbass. 

B/  eriiC9efoniiis,  Host.*       Beckmann's  Grass. 

Lapham,  Pipestone  quarry  (growing  in  the  hollows  of  the  rook,  where  water  occa- 
sionally stands),  Xetberiy.  [James  river,  Dakota,  Otyer;  and  north  to  the  Saskatche- 
wan river  and  Bear  lake,  WaJtxon,]      Rare.       West. 

*BscKMANNiA,  flost .  Pttoicle  racemose.  contracted.  Spikelets  compressed,  2-flow- 
ered,  the  upper  floret  an  abortive  rudiment.  Glumes  2,  obovate,  compressed-boatshaped, 
subcoriaceous,  equal,  a  little  shorter  than  the  flower,  pointless.  Palets  membranous, 
the  lower  ovate,  concave,  acutish.  mucronate,  S-nerved,  the  upper  2-nerved,  bifld.  Sta- 
mens 3.  Styles  2,  with  elongated  plumose  stigmas.  Scales  2,  bifid,  glabrous.  Grain 
free,  glabrous. — A  coarse  perennial  aquatic. 

B.  KBUC£FORMis,  Host  Culms  stout,  i  to  3M  feet  high,  erect  from  an  ascending 
base,  with  the  sheaths  glabrous  ;  llgules  elongated  ;  leaves  linear,  4  to  8  inches  long 
and  2  to  6  lines  wide,  flat,  acute,  scabrous ;  panicle  4  to  12  Inches  long,  erect,  strict,  se- 
cund,  the  short  crowded  branchlets  densely  flowered  from  the  base,  glabrous;  spikelets 
sessile,  imbrlcately  arranged  in  two.rows,  nearly  orbicular,  IH  lines  in  diameter,  the 
upper  rudimentary  floret  minute,  stipitate.  June  to  September.  Waison*$  Rep,  in  King*$ 
Expl,  of  the  Fortieth  ParaUeh 
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PANICUM,  L.       Pa»io-Gra88. 

P.  glahrum,  Gaudin.        SfMoth  Finger^Orais. 

Mlaneapolis  (plentiful),  Simmons,  Upham;  Blue  Barth  oountj,  Leiberg. 

P.  sanguinale,  L.        Common  Crab-  or  F%nger'Ora$$,    . 
Minneapolis,  Kaasube;  Blue  Bartb  county,  Leiberg. 

P.  agrrostoides,  Spreng.       Panic^Grass. 

Lotpham,      Uamsey  and  Hennepin  eounties,  Oesthmd.      South, 

P.  capillare,  L.       Old-witch  Grass. 

Common  throughout  the  state.  Late  In  autumn  **the  spreading  panicle  Is  easily 
broken  off  and  blown  about  by  the  wind." 

P.  autumnale,  Boac.        Panic-Grass. 
Lapham,      New  Ulm.  JuiU.      Bare.      South. 

P.  virgratuniy  L.       Panic-Grass. 

Abundant  southwestward  and  in  the  Bed  rlTer  yalley ;  frequent  southeastward. 
'*  Nowhere  so  luxuriant  as  near  the  upper  Des  Moines  river  and  Spirit  lake."  Oeyer, 
Torrey. 

P.  latifolium,  L.       Panic-Grass. 

Through  the  south  half  of  the  state,  but  infrequent.  Minnesota  riyer,  Parry;  Blue 
Earth  county,  Letherg;  Minneapolis,  8immon»;  Anoka  eounty,  etc.,  IJphaim, 

[P.  clandestinom,  L.,  probably  also  occurs  in  this  state.] 

P.  xanthophysuniy  Gray.       Panic-Grass. 

Throughout  the  state.  Minneapolis,  Kauubt;  Steele  and  Isanti  eounties,  Upham, 
[Manitoba,  Ma^oun;  also  in  the  catalogues  of  Wisconsin,  Iowa  and  Nebraska.] 

P.  consaDtj^uineuin,  Eiinth,  var.  latifolioin,  Yasey,  ined.*       Panic- 
Grass. 

New  state  farm,  Bamsey  eounty,  OMtlund.  Probably  frequent;  resembling  P.  xantho- 
physum,  so  that  perhaps  some  of  the  references  under  that  species  belong  instead  to  this. 

P.  pauciflorum ,  £11 .        Panic-Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Bed  rlTer  (swampy  prai- 
rie), Dawson;  Bamsey  county,  Oestlund;  Minneapolis,  Upham;  Blue  Earth  county,  Le(- 
berg;  Emmet  county,  Iowa  (common),  CraUy. 

P.  dlchotomaniy  L.       Panic-Grass. 

Common,  or  frequent,  throughout  the  state.  [Specimens  collected  In  early  summer 
by  Mr.  OeaUund  on  the  new  state  farm,  Bamsey  county,  are  regarded  by  Dr.  Fosey  as 
representing  the  typical  form  of  this  species.  It  occurs  intermingled  with  other  grasses 
on  lowlands  :  mainly  smooth  ;  culms  slender,  1%  feet  high ;  panicle  long-pedunded.] 

P.  dichotomuniy  L«,  var.  pubescens,  Vasey,  ined.    (P.  pubesoens,  Lam«) 
Panic-Grass. 

Bamsey  and  Hennepin  counties  (usually  about  a  foot  high,  beeomlog  much  branched), 
OesUund,  Upham;  probably  the  more  common  form  of  the  species  in  this  state.  Gray's 
Manual  characterizes  it  as  '*a  shaggy-hairy  and  larger-flowered  variety."  [Culm  rather 
leafy,  l  to  2  feet  high ;  leaves  and  sheaths  decidedly  pubescent  or  villous.  Letter  of 
Dr.  Vasey,  Sept.  90, 1884.] 

^Panicum  ooNSANOuniBUM,  Kuuth.  Smooth  or  villous ;  culms  (1  to  m  feet  high) 
at  length  excessively  branched ;  leaves  linear,  erect ;  panicle  long-pedunded,  the  flex- 
nous  widely  spreading  branches  few-flowered  ;  spikelets  obovate,  pale,  pubescent ;  up- 
per glume  7-nerved ;  upper  palea  of  the. neutral  flower  none ;  perfect  flower  acute. 

Ohapman*8  Flora  of  the  Southern  States,  appendix,  p.  ear. Var.  latifoliuk,  Vasey, 

ined.   Culms  weaker,  leaves  wider,  and  flowers  more  pubescent.  Minnesota,  Oesthtt^ . 
Letter  of  Dr.  raaey.  Sept  30, 1884. 
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[Two  others  of  the  forms  ineladed  ander  P.  dlchotomam  in  Graj's  Manual^  hot  sep- 
arated from  it  by  appendix  of  Chapman's  FVoraofiht  Southern  State*,  with  the  descrip- 
tions here  quoted,  are  recognized  by  Dr.  Vasey  iOr(U8M  0/  U,  S,)  as  distinct  species, 
namely,  P.  laziflobum,  Lam.  (culms  tufted,  smooth,  6  to  12  inches  high;  leayes  lance- 
date,  acuminate,  ciliate,  mostly  pale  yellowish-green,  2  to  8  inches  long,  the  tIUous 
sheaths  shorter  than  the  internodes ;  panicle  diffuse,  plumose-bearded,  rather  few- 
flowered  ;  spikelets  scattered,  OTal,  densely  pubescent,  the  upper  glume  T-nenred;  neu- 
tral flower  bipaleaceous ;  fertile  flower  acute :  on  dry  sandy  ground),  and  P.  bamul- 
osiQf ,  MIchx.,  in  part  (low,  6  to  8  inches  high,  tufted,  Tcry  smooth  and  shining ;  culm 
mostly  purple ;  leayes  linear ;  panicle  IM  to  8  inches  long,  diffusely  branched,  many- 
flowered:  spikelets  ininute,  purple,  very  smooth,  the  upper  glume  and  neutral  palet 
5-nerTed :  in  sandy  woodlands) ;  both  of  which  are  common  in  the  eastern  states,  but 
hare  not  yet  been  obsenred  so  far  northwestward  as  Minnesota.] 

P  •  depauperatum,  Mahl.       Panic-Grass. 

Throughout  the  state.  Lapham,  Bluelarth  county,  Leiberg:  Emmet  county, 
Iowa,  Cratty,   fLake  Superior,  Whitney:  Manitoba,  JIf acoim.] 

F.  Cru9^aUh  L-       Bamyard^Grass, 
Common  throughout  the  state. 

P.  Crus-galliy  L.,  var.  hispidoin.  Gray.       Gockspor  Grass. 

Bock  and  Pipestone  counties,  etc.  (frequently  seen  attaining  a  very  rank  growth 
beside  roads  where  they  cross  creeks  or  boggy  land,  apparently  indigenous),  Leiberg, 

SET  ARIA,  Beaav.       Bristly  Fox-tail  Grass. 

8*  vertieillaiai  Beau  v.        Bristly  Fax'iail  Gtms, 
Mankato,l«eib0rof.      Bare. 

8,  glauca,  BeauT.        ** Pigeon-Grass,^'    Foxtail, 
Common,  often  abundant,  throughout  the  state. 

8.  viridis,  Beauv.        ^* Pigeon-Grass,''  Green  Foxtail,    Bottle-Grass. 
Also  common,  or  abundant,  in  cultivated  ground,  with  the  last. 

5.  Italicaf  Kimth.       Millet.    Bengal-Grass, 

Becoming  a  bad  weed  in  flax-flelds  in  the  southern  part  of  the  state,  Leiberg;  New 
Ulm,  Jvmi. 

CENCHRUS,L.        Hbdobhog-Grass.    Bub-Grass. 

C.  tribuloides,  L.       ''Sand-bur.**    Hedgehoff-Gnun.    Bur-Grass. 

Conunon,  or  frequent,  in  sandy  lands  along  the  Mississippi  and  Minnesota  rlTcrt. 
(Occasionally  attacked  by  smut,  as  at  Minneapolis  in  1884.) 

ANBBOPOGON,  L.       Beard-Grass. 

A.  ftircatuSy  Mubl.       *'  Blue-Joint.'*    Beard-Grass.    Forked  Spike. 

Common,  or  abundant,  throughout  the  prairie  region  of  the  state :  extending  north- 
east at  least  to  Crow  Wing  cohnty,  Vpham,  and  the  lake  of  the  Woods,  Daicisofi.  Highly 
esteemed  for  hay ;  southwestward  It  is  usually  called  "  Blue-Joint,"  a  name  which 
properly  belongs  to  Deyeuxia  Canadensis. 

A.  scoparius,  Michz.       Beard-Grass.    Broom-Grass. 
Common,  with  same  range  as  the  last. 

CHRTSOPOGON,  Trin.*       Chrysopogon.    Brard-Grass. 

C*  nutans,  Benth.  (Sorghum  nutans,  Gray.)       Indian  Grass.    Wood-Grass. 
Common,  with  same  range  as  the  two  last ;  making  good  hay. 

*  Chrysopogon,  Trin.  Flowers  loosely  panicnlate.  Fertile  spikelets  one-flowered, 
sessile  between  two  pedicellate  male  or  barren  spikelets  at  the  end  of  the  slender 
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EQUISETACEiE.        Horsetail  Family. 

EQUISETUM,  L.       Hoksbtail.    Scoxtring-Rush. 

[B.  Telmatela,  Bhrh.,  probably  ooeun  In  this  state  north  of  lake  Superior.] 

£•  arvenseyli.       Common  Horsetail. 
Coromon  throughont  the  state. 

E.  prateiise,  Ehrh.        Meadow  Horsetail. 

.Throughout  the  state,  excepting  perhaps  far  southward.   Mornson  county,  Upham; 
Hteams  county,  Campbell;  Saint  Paul,  KtUey. 

E.  sylvaticum,  L.       Wood  Horsetail 

Throughout  the  state  :  common  northward, bat  infrequent  far  southward. 

[E.  palustre,  L.,  will  probably  be  found  in  the  north  part  of  the  state.] 

£.  limosum,  L.       Swamp  Horsetail. 
Common,  or  frequent,  throughout  the  state. 

£.  laevig^ataniy  Braun.       Horsetail. 

Minneapolis,  Simmons^  Upham;   Bed  river,  near  Saint  Vincent,  Datodont  Scott. 
South  and  west. 

£.  liiemaley  L.       Scouring- Rush.    SLave-Grass. 

Common  throughout  the  state  ;  very  abundant  along  the  banks  of  the  Minnesota 
river,  Parry. 

E.  variegratum,  Schleicher.       Horsetail. 

Throughout  the  state,  excepting  perhaps  far  southward.  Near  the  Mississippi  river, 
Anoka  county,  Upham;  Minneapolis,  SimmanB,      Infrequent. 

E.  scirpoideSy  Michz.       Horsetail. 

Bange  like  the  last,  also  infrequent  Lapham,  Deep  woods,  St.  Grolx  river, 
Parry, 

FILICES.        Ferns. 

POLYPODIUM,  L.       Polypody. 

P.  vulgrai^*  L.       Common  Polypody. 

Abundant,  or  common,  through  the  north  half  of  the  state ;  frequent  southeast- 
ward, on  the  rocky  bluffs  of  the  St.  Croix,  Mississippi  and  Miunesota  rivers,  and  their 
tributaries ;  rare  south  west  ward. 

ADIANTUM,  L.       Maidenhair. 

A.  pedatum,  L.       American  Maidenhair. 

Frequent,  in  many  places  eommouor  abundant,  throughout  the  state. 

PTEBIS,  L.       Brakb  or  Bracken. 

P.  aquilina,  L.        Common  Brake.    Bracken.     Eagle  Fern. 
Common,  or  frequent,  throughout  the  state. 

branches  of  the  panicle,  with,  sometimes,  one  to  three  pairs  of  spikelets  on  the  branch 
below  the  terminal  three.  Fertile  spikelets  with  the  lower  glume  larger  and  coriaceous ; 
the  second  narrower,  thick,  keeled,  pointed  or  awned  ;  the  third  hyaline  and  empty  ; 
the  fourth  or  flowering  glume  hyaline  and  awned.  Palet  minute  or  none.  Va^ey'nf 
OroBses  of  U,  8, 
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CHEILANTHES,  S  .artz.       Lip- Fern. 

C.  lanusrinosa,  Natt.        Lip- Fern. 

Lapham,  Mt»8  Catheart,      Falls  of  the  St.  Grotx,  Parry.       Rare. 

PELL^A,  Link.        Cliff-Brake. 

P.  irracilis,  Uook.        Slender  Cliff-Brake. 

Throughout  the  state,  but  rare.  Blue  Earth  river,  and  head  of  lake  St.  Crolz, 
Parry;  Saint  Paul  (rare),  MiM  Catheart;  cliffs  forming  the  right  bank  of  the  Missis- 
sippi in  Minneapolis,  also  at  Mlnneopa  falls.  Blue  Earth  county,  I«c(/>er(]p;  lake  Pepin. 
Jfiss  Manning;  Martin  county,  and  Emmet  county,  Iowa  (rare),  Cratty. 

P.  atropiirpiirea.  Link.       Clayton *8  Cliff-Brake. 

Throughout  the  state,  but  infrequent.  Stillwater,  Af  iss  Field;  Saint  Paul,  Jfiw 
Catheart;  Hastings,  Oestlund;.  lake  Pepin,  Mi89  Manning;  Blue  Earth  county,  Lclberg. 

CRYPTOGBAMME,  R.    Br.      (Allosorub,  Bemhardi,  in  part.) 
Rock- Brake. 

C.  acrostichoides,  R     Br.  (Allosorus  acrostichoides,  Spren^el.)       Rock- 
Brake. 

Isle  Koyale,  lake  Superior,  thence  westward  and  northward,  (>ray's  Manual;  doubt- 
less In  Minnesota. 

ASPLENIUMy  L.        Spleenwort. 

A.  Trichomaues,  L.       Maidenhair  Spleenwort.    Dwaif  Spleen  wort. 

Burnt  Portage,  Dawson  road,  near  the  northern  boundary  of  Minnesota,  Maemin; 
Taylor's  Falls,  MUs  Catheart;  Lake  City,  Mrs.  Ray,  Throughout  the  state,  but  infre- 
quent. 

A.  ebeneiiniy  Ait.        Ebony  Spleenwort. 

Taylor's  Falls,  Afiss  Catheart.      Rare.       [Nebraska,  Aughey.] 

[A.  Ruta-murarla,  L.,  and  A.  angustifolium,  Michx.,  should  be  looked  for  in  this 

state.] 

A.  tliel^'pteroicles,  Michx.        Silvery  Spleenwort. 

St.  Croix  river,  Parry;  Stillwater,  MiM  Field;  lake  Pepin,  Mi«8  Manning;  Blue 
Earth  county,  Leiherg,      Ea.sr. 

A.  Filix-toiMiiiiiay  Bernh.        Lady- Fern. 

Common  (having  diverse  forms,  but  probably  not  permanent  varieties)  in  woodlands 
throughout  the  state. 

CAMPTOSOBUS,  Link.        Walking-Leaf.    Walking-Fern. 

C.  rhizophylliis,  Link.        Walkinf?-L  af.    Walkin(i:-Fern. 

Throughout  the  state,  but  rare.  Rocks,  upper  Mississippi  river,  Gcyrr;  falls  of 
the  St.  Croix,  Parry;  Taylor's  Falls  and  Duluth,  Miss  Catheart;  Stillwater.  MUis  FieUl; 
Bed  Wing,  Oestlund;  lake  Pepm,  MiM  Manning.  [Manitoba,  Maeoun;  Nebraska, 
Aughey.} 

PHEGOPTEBIS,  FCe.        Beech-Fern. 

P.  polypodioidcSy  F(?e.        Common  Beech- Fern. 

Abundant  north  of  lake  Superior.  Roberts;  extending  south  to  the  St.  Croix  river. 
Parry;  Taylor's  Falls  (plentiful;.  Miss  Catheart.  LHanitoba,  Maeoun;  Neuraska, 
Aughey.] 
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P.  hexasTonoptera,  F^e.       Hexagon  Beech-Fern. 

Dulath  (plentif  ul),  If  iM  Oatheart;  and  throogb  the  south  half  of  the  state,  but  rare. 

P.  DryopteriSy  F6e.        Oak-Fern. 

North  of  lake  Superior  (eommon),  Roberts;  St  Louis  riyer,  Mr$,  Herrick;  St.  Croix 
river.  Parry,  Miss  Field;  Taylor's  Falls  (plentiful),  Saint  Paul  (rare),  ifiM  Catheart. 
[Manitoba,  Macoun.] 

P.  calcarea,  F^e.*     (P.  Dryopteris,  F^e,  var.  Robertianam,  Davenport.) 

Beech-Fern. 

"Collected  in  eastern  Minnesota,  growing  on  slaty  rocks  on  the  [west]  bank  of  the 
St  Louis  riTcr,  near  [close  north  of]  the  crossing  of  the  Northern  Paciflc  Bailway,  by 
IfiM  EUsn  W,  Catheart.  Formerly  attributed  to  America,  but  not  clearly  known  as 
American  till  now.  It  is  rather  common  in  Europe,  and  has  been  found  in  the  Hima- 
layan regions  of  Asia.  It  will  probably  be  found  from  Lake  Superior  to  Idalio.  This 
fern  is  very  closely  related  to  the  eommon  P.  Dryopterls,  and  is  often  eonsldered  a  Tar- 
iety  of  it."  Eaton*8  Fenu  <tf  North  America :  1880 ;  toI.  tl.  p.  277.  Since  this  was  writ- 
ten, a  second  locality  of  this  fern  has  been  discovered  by  Mr,  E,  W.  HoUecty  at  De- 
eonih,  Iowa,  where  it  occurs  only  upon  a  space  about  six  feet  square,  "in  the  crevices 
of  the  north  side  of  a  limestone  bluff."  Arthur ;  Bulletin  of  Torr^y  Botanical  Chib, 
VOL  ix,  p.  60.  Still  more  recently  it  has  been  collected  by  Prof.  J.  Macoun  io  Anticosti 
island,  and  by  Drs.  a.  M.  Daw9on  and  B.  Bell  in  the  country  around  and  to  the  east  of 
the  lake  of  the  Woods.   Science,  vol.  ill,  p.  876  (June  6, 1881). 

ASPIDIUMy  Swartz.       Shibld-Fbrn.    Wood-Fbbh. 

A.  ThelypteriSy  Swartz.        Marsh  Shield-Fern. 
Common,  or  frequent,  throughout  the  state. 

A.  Noveboracense,  Swartz.       New  York  Shield- Fern. 

Steams  county,  Campbell;  lake  Pepin,  Miu  Manning,      Infrequent.      East. 

A.  AragrranSy  Swartz.       Fragrant  Wood- Fern. 

Isle  Royale,  Dr.  Lyons;  Duluth  and  Taylor's  Falls,  Mits  Catheart;  Kettle  river  in 
T.  42,  B.  20,  Fine  county,  Upham;  falls  of  the  St.  Croix,  Parry;  Fipestone  quarry,  Mrs, 
Bennett.    [Nebraska,  Aughey.]      North  and  southwest. 

A.  spinulosmn,  Swartz.        Spinulose  or  Common  Wood-Fern. 

Throughout  the  state,  but  rare.  Lapham.  Duluth,  Jlfiss  Catheart;  lake  of  the 
Woods,  Dawson, 

A.  spinulosiim,  Swartz,  var.  intermediam,  Eaton.       Spinulose  or  Com- 
mon Wood-Fern. 

Common,  or  frequent,  throughout  the  state,  excepting  far  southward.  Barasey 
county,  Simmons;  Fine  county,  etc.,  Vpham.  [North  of  lake  Superior,  AoouIm;  Nebras- 
ka, Aucr/tey.] 

A.  spinulosum,   Swartz,  var.  dilatatum,  Homemann.       Spinulose  or 

Common  Wood- Fern. 

Throughout  the  state,  excepting  far  southward.  Falls  of  the  St.  Oroix,  Parry; 
Duluth,  Jif iss  Catheart;  Cascade  river,  north  of  lake  Superior,  Roberts,  [lianitoba, 
Macoun;  Nebraka,  .^u^Tiey.] 

^Fhrgoftbbib  calgabba,  Fee.  Bootstock  slender,  cord-like,  widely  creeping ; 
stalks  scattered,  slender,  glandular,  chaffy  near  the  base,  six  to  twelve  inches  high  ; 
fronds  herbaceous,  rather  rigid,  minutely  glandular,  deltoid,  four  to  eight  inches  long 
and  about  as  broad  at  the  base,  temate ;  primary  divisions  stalked,  pinnate  with  ob- 
long or  ovate-oblong  pinnae,  which  are  pinnately  lobed  or  divided ;  lowest  inferior 
pinna  of  the  lateral  divisions  about  equal  to  the  third  pinna  of  the  middle  division ; 
lobes  oblong,  obtuse,  crenateiy  toothed,  or  if  very  large,  pinnately  lobed ;  veins  pin- 
nately branched,  sori  small,  nearer  the  margin  than  the  midvein.  Eaton*s  Ferns 
qfN,A. 
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A.  Boottii ,  Tackermao .  (A.  spinnloiam,  Swariz,  var.  Boottii,  Gray. )     Booti's 
Wood-Fern. 
KaDabeo  county,  Up?uun.      Infreqaant. 

A,  cristatuniy  Swariz.       Crested  Wood-Fern. 

Througlioat  the  state ;  frequent  northward,  rare  southward.  St  Croix  rirer,  Parry; 
Minneapolis,  Simmom;  Saint  Paul  and  lake  Harriet. (near  MlnneapolisX  Mi$»  Caihearti 
Blue  Barth  county,  LHbtrg,  [Bxtending  northwest  to  lake  Winnipeg,  Baton;  Nebras- 
ka, Aughey,] 

A.  G-oldlannm,  Hook.       Gk)ldie*8  Wood-Fern. 

M Innesota,  Davenport;  Minneopa  falls.  Blue  Barth  county,  XicOMni.     Rare.     Basl. 

A.  Filix-mas,  Swartz.       Male- Fern. 

Nortb  shore  of  lake  Superior,  near  BeaTcr  Bay,  CampbeU,      Bare.      North. 

A.  marsrinale,  Swartz.       Marginal  Shield-Fern.    Eferipreen  Wood-Fern* 
Lapham,  DavtnporL      Infrequent.      [Nebraska,  Aughey,] 

A.  aerostichoides,  Swartz.       Christmas-Fem. 
Lapham,  Mia»  CathearU      Fort  SnelUng,  Parry,      Bast. 

A.  LonchitiSt  Swartz.       Holly-Fern. 

South  of  lake  Superior,  Whitney;  doubtless  also  north  of  this  lake  in  Minnesota. 
[Nebraska,  Aughey.] 

[A.  aculeatum,  Swartz,  Tar.  Braunii,  Doell,  will  also  probably  be  found  in  the  north* 
east  part  of  this  state.] 

CTSTOPTEBISy  Bemhardi.       Bladdbr-Fbbh.    Gtstoftbru. 

G.  bulbifera,  Bemh.       Balblet  Cystopteris. 
Frequent,  or  common,  throughout  the  state. 

C.  AragiliSy  Bemb.       Brittle  Fern. 

Also  frequent,  or  common,  throughout  the  state.  Very  variable  ;  the  form  named 
var.  dentata.  Hook.,  has  been  observed  at  Cascade  river,  north  of  lake  Superior,  Rob- 
erto; Taylor's  Falls,  MiM  Calhcart;  and  in  Iowa  (common),  Arthur, 

C.  iDontana,  Bemb.       Bladder-Fern.    Cystopteris. 

In  a  swamp  at  the  silver  mine  three  miles  up  the  bay  from  Port  Arthur,  Maeoun; 
probably  also  to  be  found  north  of  lake  Superior  in  Minnesota.  [Deltoid-ovate,  deli- 
cately tripinnate,  and  almost  quadripinnate  fronds,  and  a  long,  slender,  creeping  root- 
stock.   Eaton  in  Wh€€ler*$  Report  of  Surveys  toeet  of  the  One  Hundredth  Meridian.] 

ONOCLE A ,  L.       Sbnsitivib  Fern. 

O.  StruthiopteriSy  HoiF.     (Stmthiopteris  Germanica,  Willd.)       Ostrich- 
J^ern. 
Common,  or  frequent,  throughout  the  state,  excepting  southwestward. 

O.  seusibiliSy  L.        Sensitive  Fern. 

Gomroon  throughout  the  state,  excepting  perhaps  near  its  west  side.  (A  frond 
eighteen  inches  high,  sterile  on  one  side  of  the  stipe,  but  wholly  fertile  on  the  other 
side,  was  found  by  the  writer  In  Todd  county  The  form  called  var.  obtusilobata, 
Torr.,  has  been  noted  at  Taylor's  Falls,  Miss  Cathcart,  and  Mankato,  Oedge,) 

WOODSIA,  R,  Br.       Woodsia. 

W.  obtiisa,  Torr.       Obtuse  Woodsia. 

Throughout  the  state,  but  local.   Taylor's  Falls  [falls  of  the  St  Croix],  Parry, 
12F 
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(abundant)  JfiM  Oatheart,  Mi»8  Fields  Boek  eounty,  Leiberg;  Pipestone  quarry,  Mrs, 
Bennett   [Manitoba,  Macoun;  Nebraska,  Aughey,] 

W.  IlvensiSy  R.  Br.       Rasty  Woodsia. 

Througboat  tbe  state,  excepting  far  southward.  North  of  lake  Sapertor  (abandant)« 
Roberts;  lake  of  the  Woods,  Daweon;  Taylor's  Falls  and  Dolath  (eommon).  Miee  Cuth- 
cart,  Mies  Field;  Steams  eounty,  Mr&.  BlaiedeU;  upper  Minnesota  rirer,  Parry;  Red- 
wood Falls,  Afiss  Butler.  **  A  dwarf  form,  one  to  three  inches  high,  yet  fruiting  freely, 
was  common  in  the  clefts  of  the  rocks  on  the  summit  of  Carlton's  Peak."  Boherte. 

[W.  hyperborea,  R.  Br.,  found  by  Prof.  Macoun  on  the  north  shore  of  lake  Superior, 
should  be  looked  for  ia  northern  Minnesota.  It  is  nearly  related  to  W.  Urensis,  but  is 
tenderer  in  Its  texture,  much  less  chaffy,  and  narrower  in  outline,  with  shorter,  more 
obtuse,  and  less  divided  pinnae.    EaUm*8Femsof  N^AJ] 

W.  grlabella,  R.  Br.       Smooth  Woodsia. 

•  North  of  lake  Superior  (at  Kakabeka  falls),  Macoun;  doubtless  also  to  be  found  in 
northern  Minnesota ;  Stillwater,  Mies  Field. 

W.  Oregrana,  Eaton.       Oregon  Woodsia. 

South  shore  of  lake  Superior  and  westward  [Keweenaw  peninsula  and  lake  Winni- 
peg] ;  doubtless  in  northern  Minnesota ;  also  at  Stillwater,  Jlf<ss  Field, 

W.  Mcopulina,  Eiton.*       Rocky  Mountain  Woodsia. 

(X>llected  by  Mies  Catheart  at  Duluth,  and  at  Taylor's  Falls  on  the  St  Croix  rlTer ; 
Lyons  creek  below  Mlnneopa  falls.  Blue  Earth  county,  Oedoe.  ''Growing  lu  dense 
masMS  on  rocks  and  in  creyices,  from  Oregon  to  Mono  Pass,  California,  and  extending 
eastward  to  Dacotah,  Minnesota  and  Colorado.  .  .  .  The  largest  specimens  are 
from  Minnesota  and  Colorado."   Eaton'e  Feme  of  North  America, 

DICKSONIA,  L'Her.       Dicksonia. 

I>.  pilosiusculay  Willd.  (D.  punctilobula,  Eanze.)       Fine-haired  Moantain 

Fern.    Hay-scented  Fern. 

Miee  CalJicarL      Steams  county,  Camphell;  lake  Pepin,  JIfiSt  MamUng,      Rare. 
Southeast. 

OSMUND  A,  L.       Flowbrino  Fern. 

O.  resraliSy  L.       Royal- Fern.    Flowerinf?  Fern. 

Frequent  throughout  the  state,  excepting  far  southward.  North  of  lake  Superior 
(common  along  Defii's  Track  rirer),  Roberta;  Anoka  eountyf  etc.,  Upham;  Saint  Paul 
and  northward,  Miee  Catheart,  Miss  Field. 

O.  Claytoniana,  L.       Clayton's  (Interrupted)  Flowering  Fern. 
Common,  or  frequent,  throughout  the  state. 

O.  cinnamomea,  L.       Cinnamon- Fern. 

Throughout  the  state,  excepting  perhaps  northwestward.  Common  north  of  lake 
Superior  and  at  Minneapolis,  Roberts;  Anoka  county,  etc,  Upham;  Taylor's  Falls,  Jf  iss 
Catheart,  Miss  Field;  Northfleld,  Rice  county.  Chanty;  lake  Pepin,  Miss  Mamning. 

*  Woodsia  scofulina,  Eaton.  Root-stocks  short,  creeping,  chaffy,  forming  large 
tufts  or  patches ;  stalks  two  to  four  inches  high,  not  Jointed,  bright  ferruginous  near  the 
base,  paler  and  stramineous  upwards,  puberulent  like  tbe  rachis  and  the  under  surface 
of  the  frond,  with  minute  Jointed  hairs  and  stalked  glands ;  fronds  lanceolate-oblong, 
four  to  eight  inches  long,  pinnate  ;  plnnas  numerous,  eight  to  fifteen  lines  long,  obloog- 
oyate,  sub- acute,  deeply  piunatlfid  with  five  to  eight  pairs  of  short  ovate  or  oblong 
obtuse  crenulate  or  toothed  divisions ;  sort  sub-marginal ;  Indusium  very  delicate, 
deeply  cleft  into  narrow  segments  which  terminate  In  short  hairs  composed  of  irregular 
cylindrical  cells.   .   .   .   Nearly  like  W.  Oregana.   EaUm*s  Ferns  of  N .  A, 
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OPHIOGLOSSACEiE.        Addee's-Tongue  Family. 

BOTBYCHIUM,  Swarts.       Grape-Fbrh.    Moovwobt. 

S.  LuDaria,  Swartz.       Moonwort 

North  shore  of  lake  Superior,  Macoun;  doabtless  to  be  foand  Id  northern  Ulnneaota. 

B.  simplex,  Hitchcock.       Hitchcock*8  Grape-Fern. 

Thomson,  Carlton  eonnty  (rare).  Miss  CaihearU  [Abundant  at  Fort  William,  north 
ot  lake  Superior,  Maamn.]      North. 

[B.  lanoeolatum,  Angstroem,  and  B.  matriearissfoUum,  Braun,  probably  oceur  in 
northeastern  Minnesota.  The  latter  is  dlstingnlshed  from  B.  lanceolatum  by  haTlng 
the  sterile  segment  petloled,  dlyerging  but  Uttle  and  embracing  the  fertile  when  young, 
oblong  and  only  in  the  largest  plants  deltoid,  with  its  dlTlsions  and  lobes  oblong  or 
ovate  and  obtuse ;  panicle  with  stalk  usually  half  at  long  as  the  sterile  segment,  and 
sometimes  longer  than  it ;  and  by  its  fmiting  two  or  three  weeks  earlier.  EaUm^s 
Ferns  of  N,  A.] 

B.  Yiri^iiianaiii,  Swartz.       Yirnriiua  Grape-Fern.    Rattlesnake  Fern. 
Frequent,  or  common,  throughout  the  state. 

B.  tematam,  Swartz.   (B.  lanarioides,  Swartz.  B.  australe,  R.  Br.)       Ter- 
nate  Grape-Fern. 

Throughout  the  state,  but  infrequent.  St  Croix  rirer.  Parry;  St  Orolx  Falls  (rare). 
Miss  Field;  lake  Pepin,  Miss  Manning;  near  Lake  Crystal  (station  now  obliterated), 
Xjdherg:  lake  of  the  Woods  at  mouth  of  Rainy  rWer,  Daumon,  [Var.  obllqunm,  Milde* 
and  Tar.  dissectum,  Milde,  probably  also  oceur  in  this  state.] 

OPHIOOLOSSUM,  L.       Addee*8  Tonoxtb. 

O.  Yulgratum ,  L.       AdderVTongrae. 

Lake  oE  the  Woods  at  mouth  of  Rainy  rirer,  with  the  last,  Daioson.      Bare. 

LTCOPODIACEiE.        Club-Mosb  Family. 

LTCOPOBIUM,  L.       Club- Moss.    Tbailino  Eybbobbbk. 

li.  lucidulam,  Michx.        Shining  Club-Moss. 

Mouth  of  Deril's  Track  riyer,  lake  Soperior,  and  on  Carlton's  Peak  (abundant), 
BohertM;  lake  of  the  Woods,  Dawson;  Kettle  river.  Pine  county  (eommonX  Upham;  St 
Croix  riTor,  Parry;  Bine  Earth  county,  Leiberg.  [Uesper,  Iowa,  Mrs,  Carter;  the  sole 
species  of  this  genus,  and  its  only  locality,  known  in  Iowa,  Arthur,]      North. 

L.  SelafiTO,  L.       Fir  Clab-Moes. 

North  shore  of  lake  Superior,  Juni,  Roberts.      Bare.      North. 

li.  inundatum,  L.       Marsh  Club-Moss. 

Palisades,  north  bhore  of  lake  Superior,  Juni;  Stillwater,  Miss  Butler. 
North. 

li.  annotinuin,  L.       Club-Moss. 

Common  through  the  north  part  of  the  state ;  extending  southwestward  to  Pine 
eounty  (common),  Uphamt  and  the  sources  of  the  Mississippi,  tioughton, 

li.  deiidroideaniy  Michz.       Tree-like  Club- Moss.    Ground-Pine. 

Common  northward,  extending  southwest  to  Wadena  county ;  the  most  plentifal 
species  of  club-moes  in  Pine  county,  Upham, 
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li.  davatuniy  L.       Common  Club-Most. 

Gomm«n  northmurd,  extending  thus  south  at  least  to  Pine  eounty. 

li.  complanatum,  L.       Club-Moss.    Festoon  Ground-Pine. 

Common  northward ;  extending  south  to  Wadena  and  Pine  eonntles  (next  In  abun- 
dance  after  L.  dendroideum,  Mlehx.),  Upham,  This  and  the  three  speeles  next  pre- 
ceding are  bounded  within  nearly  the  same  limits  as  the  pines,  spruoe  and  flr. 

li.  complanatum,  L.,  var.  sabinsefoUmiiy  Sprinff.      Clab-Moss.  Ground- 
Fir. 
Frequent  far  northward ;  upper  Mississippi  rlTcr,  Oarrimm, 

SELAGINELLEiE. 

SELAGINEiLLA,  Beany.       Dwabf  Club-Moss.    Sblaoihblla. 

S«  selasrinoides.  Link.       Dwarf  Club-Moss. 

Isle  Boyate.  Dr,  LyonB;  north  shore  of  iMke  Saperior,  Mptowi;  doubtless  to  be  found 
in  northern  Minnesota. 

8  •  rupestris,  Spring.        Dwarf  Club-Moss. 

Tbroughoat  the  state.  Lake  ef  the  Woods,  Daumon;  Morrison,  Benton  and  Steama 
counties,  Vpham;  upper  Minnesota  rirer  and  falls  of  the  St.  Orotx,  Parry;  Blue  Earth 
county,  Leib€rg;  Bedstone,  near  New  Ulm,  Juni;  Bed  wood  Falls,  If iM  ButUr;  Pipestone 
quarry,  Mn,BennUt, 

[8.  apus.  Spring,  will  probably  be  found  in  the  south  part  of  the  state.] 

[Isoetes  laeustris,  L.,  L  echinospora,  Durieu,  rar.  Braunii,  Engelm ,  L  riparia.  En* 
gelm.,  and  I.  melanepoda,  J.  Gay,  should  be  looked  for  in  this  state.] 

MARSILIACEiE. 

HIARSILIAy  Lam.       Mabsilia. 

]II.  vestita.  Hook.  &  Gtev.*       Marsilia. 

'*  Dry  Nwamps  in  the  prairies  near  Devil's  lake,"  in  northeastern  Dakota,  Qtyer; 
"near  the  Mississippi  river,"  in  Iowa,  Dr.  Cousens;  probably  also  in  Minnesota.  (See 
notes  on  this  species  In  ArUiur*a  Conlribuliona  to  the  Flora  of  loufo.  No.  VL) 

[Prof.  Eaton  writes  that  the  Marsilia  cited  as  collected  by  Qeyer  is  the  original 
of  M.  mucronata,  Braun ;  but  It  is  regarded  by  Prof.  Baton  as  a  form  of  M.  vestita,  as 
at  first  determined  by  Dr.  Torrey,  differing  from  the  ordinary  type  in  having  longer 
peduncles  and  less  hairy  sporocarps.  M.  uncinata,  Braun,  is  found,  according  to  Prof. 
Eaton,  in  Texas,  Louisiana  and  Florida.] 


SALVmiACEiE. 

AZOLLAy  L.       Azolla. 

A.  Caroliniana,  Willd.       Azolla. 

Lapham.  [Tbe  range  of  this  species  is  stated  by  Prof,  EtUon  in  the  Botany  of 
Calif omiLa  to  be  from  "Oregon  to  Arixona,  eastward  to  tbe  Atlantic,  and  southward  to 
Brazil."] 

*Mar8ilia  ybstita.  Hook.  &  Grev.  Leaflets  broadly  cuneate,  usually  hairy,  entire, 
2  to  7  lines  long  and  broad ;  petioles  1  to  4  inches  long ;  peduncles  free  from  the 
petiole ;  sporocarps  solitary,  sbort-pedunded,  about  2  lines  long,  very  hairy  when 
young ;  upper  tooth  longest,  acute,  straight  or  curved ;  lower  tooth  obtuse,  the  sinUs 
between  them  rounded.    .    .    .    Oregon  to  Texas.   Mkiton  in  Botany  of  CalifomUL 
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APPENDIX, 

Since  the  date  of  the  acknowledgments  made  on  page  10,  con- 
tributions to  this  catalogue  have  been  received  from  Mrs.  G.  L. 
Herrick,  of  Minneapolis;  Mr.  A.  W.  Jones,  of  the  state  university; 
Mr.  W.  H.  Eelley,  of  Saint  Paul;  and  Mr.  0.  W.  Oestland,  of  Min- 
neapolis. Three  varieties  of  grasses,  described  by  Dr.  Yasey,  are 
first  published,  with  his  permission,  on  pages  161  and  172.  Mr. 
Xelley  also  supplied  a  copy  of  notes  on  the  '^  Botany  of  Winona 
county,"  by  J.  C.  Norton,  M.  D.,  printed  in  the  Winona  Bepub* 
Ucan,  July  14  to  Sept.  22,  1857,  including  a  list  of  211  species. 
Several  of  these  are  accessions  to  the  foregoing  catalogue,  while 
for  other  species  their  known  geographic  range  in  this  state  is  ex- 
tended. Items  from  this  source,  and  others  sent  by  correspond- 
ents too  late  for  insertion  in  their  regular  places,  are  as  follows: 

Nasturtium  obtusum,  Natt.       Water-Cress. 

Winona  eounty,  Norton;  Minnehaha  falls,  Jtf tea  BmIUt,      South. 

-Cardamine  rotundifolia,  Michx.  (Including  G.  rhomboidea»  var.  purpurea, 
Torr.)        Mountain  Water-Cress. 
Winona  eomity,  Norton.      Infrequent. 

Arabia  petrsea,  Lam.       Rock  Cress. 

Winona  county,  NvrUm.   [Ranging  from  southern  Michigan  to  the  shores  of  lake 
43uperlor,  Isle  Boyale,  and  far  northward.] 

Hypericum  peffaratum,  L.        Common  St,  John*»'*oort, 
Winona  county,  Norton,      Infrequent.      South. 

• 

Stellaria  uliginosa,  Murr.       Swamp  Stitchwort. 

Fond  du  Lac,  at  west  end  of  lake  Superior,  if rs.  Herricfc.      North. 

Cassia  Marylandica,  L.       Wild  Senna. 
Winona  ceunty,  Norton,      Infrequent.      South. 

Cassia  nictitans,  L.       Wild  Sensitive-Plant. 
Lily  lake,  Stillwater,  AfissButier.      Aare.      South. 

AMMANNIA  humilis,  Michx.       Ammannia. 
LakeOlty,  Qihwn,      Infrequent.       South. 

Coraus  florida,  L.       Flowering  Dogwood. 

Upper  Mississippi  river,  Qarriaon;  northern  Minnesota,  SargenVB  Catalogue  0/  the 
Forest  Trees  of  N,  A,;  Ramsey  county,  Winehell.      Bare.      South. 

Ijepachys  columnariSy  Torr.  &  Gray,  var.  pulcherrima,  Torr.  &  Gray. 
Lepachys. 
Red  river  valley  near  Saint  Vincent,  ScotL  West. .  LDlflers  only  In  having  a  part 
or  even  the  whole  upper  face  of  the  ray  brown-purple ;  varies  southward  Into  more 
slender  and  branching  forms,  some  with  rays  reduced  to  a  quarter-Inch.  Oray*s  Syn- 
optUdl  Flora  of  N,A.] 

<2uercu8  nisrra,  L.       Black  Jack  or  Barren  Oak. 

Southern  Minnesota,  Sargent s  Catalogue  of  the  Forest  Trees  of  N,A, 
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Additional  Localitib8. 

Melumbium  luteum,  WiUd.:  in  lake  Pepin  near  Frontenac,  Mia»  MannUig,Mr&.  Rai^ 

Gardamine  pratensis,  L.;  Winona  county,  Norton, 

Oxalis  Acetosella,  L.;  Winona  eonnty,  Horton,  [Kztending  sooth  in  Michigan  t» 
lake  St.  Clair.^ 

TrifoUum  hybridum,  L.;  Minneapolis,  A.  W,  Jones. 

Desmodlum  rotundlfoUum,  DC.;  Winona  county,  Norton. 

Vicia  sativa,  L.;  Washington  county,  Minneapolis  and  Saint  Cloud. 

Spiraa  tomentoffa,  L.;  Winona  county,  i^ortork 

Myriophyllum  heterophyllum,  Miobx.;  West  Saint  Paul,  Mi§»  Butter. 

(Enothera  Iruticma,  L.;  Winona  county,  Norton;  Waseca  county,  Afiss  ThraU, 

Berula  angustlfolia,  Koch  ;  Winona  county  (abundant  in  eold  spring  brooks,  aod 
most  abundant  in  the  coldest  water),  Norton. 

Cephalauthus  occidentalls,  L.;  Winona  county,  NorUm, 

Houstonla  purpurea,  L.,  var.  ciliolata.  Gray :  Winona  county,  Norton, 

Solidago  ulmifolia,  MuhL;  Rice  county  (rare),  Chaney. 

Ambrosia  trifida,  L.,  var.  integrifolia,  Torr.  &  Gray ;  common  in  the  Bed  riyer  ral-^ 
ley.  Leiberg. 

Helianthus  hlrsutus,  Rai . ;  Bice  county,  Chaney, 

Coreopsis  trichosperma,  Michx.;  Saint  Cloud,  CampheiU, 

Lobelia  cardiDalis,  L.;  Owatonna,  Steele  county,  Chaney. 

Asclepias  verticillata,  L.;  add  :  common  south  westward. 

Cydoloma  piatyphyllum,  Moquin  ;  bank  of  Cannon  river,  North&eld,  Bice  eonnty,. 
Chaney. 

Cbenopodium  capitatum,  Watson  ;  Stockton  quarries,  near  Winona,  HoMnger. 

Froelichla  Fleridana,  Moquin  ;  near  Bed  Wing,  Sandberg, 

Polygonum  Vlrginlanum,  L.;  Bamsey  county,  Oeatlund, 

Dioscorea  rillosa,  L.:  Bed  river  valley,  Leiberg. 

Sporobolus  asper,  Kunth  ;  Minneapolis,  Oeetlund. 

CORRBCTIONB  IN  NOMIENCLATURB. 

Prof.  C.S.  Sargent  has  kindly  permitted  the  perusal  of  proofs  of  his  CatdHogueofih^ 
Forest  Trees  of  North  America^  a  report  soon  to  be  published  for  the  Tenth  Census  of 
the  United  States,  according  lo  which  several  changes  in  nomenclature  are  required  by 
species  in  this  catalogue,  making  them  read  thus  :  Qukbcus  obtusiijoba,  Mlchx. ;  Q. 
PBIN0IDB8,  Wflld.,  (Q.  Prinus,  vars.  acuminata,  Michx.,  and  humilis  Marshall) ;  Bbtu* 
LA  PAPYRiFBBA,  Marshall  CB.  papyracea,  Ait.) ;  Alkub  ikcana,  Wllld.  [only  the  type^ 
occurs  here,  while  var.  virescens,  Watson  (var.  glauca,  Begel,  in  part),  ranges  from  the 
Saskatchewan  to  British  Columbia,  and  thence  soutb  in  the  mountains  to  New  Mexico] ; 
Alnus  sbbbui^ta,  Wllld. ;  and  Abibs  ^tjamba.  Miller.   Of  Populus  balsamifera,  L.,. 
var.  candlcaus,  Gray,  Prof.  Sargent  writes :  **  Bare  and  perhaps  unknown  In  a  wild 
state  ;  very  common  in  cultivation." 

Review  of  the  Catalogue. 

The  total  number  of  plants,  inclading  both  species  and  yarie* 
ties,  enumerated  in  this  catalogue  and  appendix,  is  1650,  belonging, 
to  557  genera,  and  representing  118  families  or  orders.  Seven- 
tenths  of  the  whole  are  exogenous:  of  which  480  are  polypetaloua, 
512  gamopetalous,  149  apetalous,  and  14  gymnospermoas.  Of  the- 
remaining  three-tenths  427  are  endogenous,  and  68  are  yascnlar 
cryptogams. 

One-twelfth  of  this  flora  consists  of  introduced  species,  number- 
ing 138:  of  which  120  are  exogenous,  54  being  polypetalous,  44- 
gamopetalous,  and  22  apetalous;  and  18  are  endogenous..  The- 
twelve  orders  contributing  most  to  this  number  are  Gompositse,  18^ 
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Oramineae,  17;  Gruciferad,  12;  Garyophyllaceae,  9;  Leguminosae,  9; 
Labiatae,  8;  Polygonacese,  7;  Solanacese,  6;  Ghenopodiaceae,  6;  Mal- 
yaceae,  5;  Umbelliferad,  5;  and  Borraginacead,  5.  One  order  and 
fifty-five  genera  are  represented  only  by  introduced  species;  leaving 
117  orders,  602  genera,  and  1512  species  and  varieties,  occurring 
indigenously  in  this  state. 

Gounting  only  indigenous  plants,  the  twelve  largest  orders  are 
as  follows:  Gompositae,  204;  Gyperaceae,  129;  Graminero,  122;  Legu- 
minosae,  62;  Rosaceae,  62;  Ranunculacese,  45;  Filices,  43;  Orchid- 
aceae,  41;  Gruciferae,  39;  Liliaceae,  39;  Scrophnlariaceae,  37;  and 
Ericaceae,  34;  making  857,  or  nine-sixteenths  of  our  native  flora. 

Again  counting  only  indigenous  species  and  varieties,  the  forty 
largest  genera  are  Garez,  89:  Aster,  34;  Solidago,  28;  Polygonum, 
20;  Ranunculus,  18;  Viola,  17;  Potamogeton,  16;  Helianthus,  15; 
Juncus,  15;  Potentilla,  14;  Saliz,  14;  Aspidium,  13;  Asclepias, 
Habenaria,  and  Panicnm,  each  12;  Euphorbia,  Quercus,  and  Scir- 
pus,  each  11;  Anemone,  Rubus,  Galium,  Artemisia,  Gerardia, 
and  Gentiana,  each  10;  Erigeron,  Yaccinium,  Pyrola,  Eleocha- 
ris,  and  Poa,  each  9;  Arabis,  Hypericum,  Astragalus,  Desmodium, 
Ribes,  Gornus,  Gnicus,  Trillium,  Gyperus,  Elymus,  Equisetum,  and 
Lycopodium,  each  8.  In  thirty-one  of  these  genera,  including  the 
first  three,  no  introduced  plant  is  found. 

Of  the  412  species  in  Sargent^s  Catalogue  of  the  Forest  Trees  of 
North  America  [north  of  Mexico],  81  occur  indigenously  in  Minne- 
sota; but  eight  of  these,  though  becoming  trees  in  some  portions  of 
the  United  States,  do  not  here  attain  a  tree-like  size  or  habit  of 
growth,  while  forty-eight  (mostly  noticed  on  pages  13  to  15)  be- 
come large  trees,  at  least  forty  or  fifty  feet  high.  Besides  these, 
about  125  indigenous  shrubs  belong  to  this  flora,  making  its  whole 
number  of  woody  plants  about  206.  Two  species  of  Smilax  are 
the  only  endogenous  plants  in  this  number. 

In  the  statements  of  geographic  range  northward,  very  im- 
portant aid  has  been  derived  from  lists  by  Prof.  John  Macoun,  of 
plants  found  in  British  An^erica  north  of  Minnesota,  published  in 
Beports  of  Progress  of  the  Geological  and  Natural  History  Survey 
of  Canada  for  1875-76,  1878-79,  and  1879-80;  from  his  Catalogue 
of  Canadian  Plants;  Part  L  Polypetalce^  published  as  a  report  of 
the  same  survey,  in  1883;  and  from  manuscript  notes,  communi- 
cated by  Professor  Macoun,  respecting  the  divisions  of  the  flora 
after  Polypetalae.  Toward  the  east,  south  and  southwest,  similar 
aid  was  found  in  Wheeler  and  Smith's  Catalogue  of  the  Phcenoga* 
mous  and  Vascular  Cryptogainous  Plants  of  Michigan:  1881  (con- 
taining 1634  species  and  varieties,  of  which  1476  are  indigenous); 
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G,  D.  Swezey's  Catalogtie  of  the  Phcenogamous  and  Vascular  Cryp-' 
togamous  Plants  of  Wisconsin^  forming  chapter  Y  in  Geology  of 
Wisconsin^  toL  1: 1883  (containing  1473  species  and  varieties,  of 
which  1337  are  indigenous);  J.  G.  Arthur^s  Contributions  to  the  Flora 
ofloioa^  numbers  I  to  YI:  1876  to  1884  (containing  1210  species  and 
varieties,  of  which  1097  are  indigenous);  and  Prof.  Samuel  Aughey^s 
Catalogue  of  the  Flora  of  Nebraska:  1875  (containing  1718  species 
and  varieties  of  phsenogams  and  vascular  cryptogams,  of  which 
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1648  are  indigenous).    Acknowledgment  is  also  due  to  Mr.  Arthar^ 
for  yaluable  information  and  suggestions  daring  this  work. 

The  preceding  table  presents  comparisons  with  the  four  state- 
catalogues  mentioned;  ana  also  with  the  Botany  of  California  (1876- 
an^l880;  by  Brewer,  Gray,  and  Watson;  2894  species  and  33^ 
yarietitfs,  including  introduced  plants);  with  the  dora  of  New  Eng- 
land, as  indicated  by  Gray^s  Manttal  (approximately  1864  species 
and  yarieties  of  native  phsenogams,  243  introduced  phsBnogams, 
and  74  vascular  cryptogams);  and  with  the  flora  of  Europe,  so  far 
as  it  is  represented  in  that  of  the  northern  United  States,  also- 
shown  by  Gray^s  Maniuil,    From  this  table  it  appears  that  290  spe- 
cies and  varieties  of  the  indigenous  flora  of  Minnesota  are  also  found- 
native  in  Europe;  1048  in  New  England;  1210  in  Michigan;  1176  in 
Wisconsin;  949  in  Iowa;  1091  in  Nebraska;  and  335  in  California. 

In  submitting  this  catalogue  to  readers,  students  and  botanists, 
it  seems  desirable  to  repeat  that  it  claims  to  be  merely  a  report  of 
progress  in  an  unfinished  work.    It  is  hoped  that  its  publication 
will  incite  all  the  workers  in  this  field  to  increased  efforts,  so  that 
the  final  report  of  this  part  of  the  state  survey  shall  be  made  as- 
complete  and  accurate  as  possible.    The  cryptogamic  vegetation, 
as  mosses,  liverworts,  lichens,  fungi,  and  algae,  will  there  be  cata* 
logued;  and  within  the  province  of  the  present  work,  there  will  be- 
incorporated  additions  and  corrections,  as  well  as  extension  or  more 
exact  limitation  in  statements  of  the  range  of  species,  so  far  as 
known.     For  this  purpose,  botanists  are  requested  to  keep  full 
notes  of  all  observations  that  supplement  or  amend  this  catalogue, 
and  to  send  them,  together  with  specimens  of  plants  found  in  Min^ 
nesota  but  not  herein  recorded,  to  Prof.  N.  H,  Winchell,  curator 
of  the  state  university  museum,  Minneapolis. 

Probably  about  a  tenth  part  of  the  total  phsenogamous  flora 
of  the  state  remains  yet  to  be  noted  in  neglected  nooks,  in  marsh,, 
dense  woods,  cool  ravines,  on  cliffs  and  hills,  in  streams  and  lakes. 
Numerous  species  and  varieties  new  to  science  quite  certainly  await 
discovery;  and  it  will  be  interesting  in  many  cases  to  compare  our 
common  and  well  known  plants  with  specimens  of  the  same  gath- 
ered in  distant  portions  of  the  country,  or  even  in  this  region  under 
differing  conditions  of  soil,  moisturei  or  shade.  The  greater  part 
of  the  accessions  must  be  expected,  of  course,  near  the  borders  of 
the  state,  being  often  species  that  are  common  or  frequent  beyond 
our  limits  but  extend  only  scantily  into  Minnesota. 
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Names  of  orders  or  families  are  in  small  capitals  ;  [synonyms  are  enclosed  ia 
brackets ;]  introduced  species,  and  genera  represented  only  by  introduced  species,  are 
in  It€ilic  type. 
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OpblutlOSlDDI, 


OBPira  TAlt- 

Orthocarpiu, 
14,  101. 

JliyzoHla,  Id. 
Oiler,  lis. 
OtraorrhlzB, a. 
Ojinunda,  ITS. 


...iiL,  88,181. 
Oi-cye,  79. 
Vx-ei/e  Daim, 


phBgopterls,  8, 
[Pheilpaa.BS.) 


Phvtolacca- 


Po<tMt«nioti, 


Potion  ITJ,  ST. 
PolaoDO«k.ST. 
Poke.  IIS,  IH. 

POESVKCD 


,    PoLBMOinnif 


POLTOALACKB, 


Wbbdvakilt, 

148. 

Pickerel -Weed, 


Polygonam,  lis. 


Polypody.  1T4, 
PoiytBuiB,  SO. 


Fl$iwwi,ll 


Painted -Cup, 

101. 

ITl. 

Paaloum.  ITS. 
Panw,  2». 
Papatkbacm, 

23. 
Papaver,  SS. 
PsppooM-root, 

Pahetaria,  12B.    i 
ParnassU,  M.      ' 

PAKOIfrCHIBJi,    . 

rAMlLT,  St.  I 

Paraley.sl. 
Parsntp.  St . 
PBrLheiiIum.T8. 
pHnrldite- 

Partrltlie'Pea, 

4T. 

Paique-llowsc, 

ParttTuura,  Sl . 
Pearl  wurt.  S3. 
Pedlcularls,  101 
Pellisa,  ITS. 
PellHory,  !». 

PenniKTBM,  u. 
Pennyriiyal, 
(103J  104. 
Penthonim.  BS. 


Plmpioalla.  oi. 

Pine,  IB.  ISl. 
Plna-up,  as. 

Plngiileula.  W. 

PlHK  FAHILV, 


Terrs.  41, 4T. 
Ponil-Llly.Sl. 
Pdhdwuo 

rAMILT,  IN. 

p<'nd*eiid.  iM. 

POXTIDIBIA- 


Poppy,73 
Pnpuhil.  iao,iaL 
Porouplne 
Gram.  14.1SS. 
POBIULACA- 

PortulacB,  SS. 


I  Plicber-Plant, 
n. 
Plakb-tku 

plane-tree.  11 B. 

PLAHTAOIiA- 

GBJt.M. 

PlBiitauo,  14, ««. 
Pu^MlAlir 

PlBuUIn',  (T4,) 
K. 

Plamnas.'  IIS, 
PI  Bu  day -root. 
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Prlnoel  PlM, 
BO. 
PniDn«,«. 

Ftalcft,  ST. 
PMriB.lTl 
runwpora,  BB. 
PueoooD.ML  IDT. 
PalMttllsTiT. 
Plli4BPJJtILT, 
41. 

Purple  Cone- 

FAULr,  a, 
Pnniue.aL 


^rolk,M 


BobUI-AiotClo- 
Mr,  41. 
BuwMd,  n, 

Banort,*!. 
Bidu-toll.  I14». 
Banu(cd.n. 

BAHMVCaiA- 

BBnuneulnii  li 
IB. 

BupbaiTT,  SI. 
BktUe,  Tslloi*, 
"Rkttle-twi." 


l^rnehMpmb, 


BlTBK-WKMD 
FAMTLT,  Ua. 

BoMu^rUo- 

UlD,  14. 
Boek-Brmke, 

ITS. 

B(MkCrM«,i4, 
BoeRet,». 

Rpek-roM.  10. 
BoDun  Worm- 
wood, la. 
Bouoax,«. 
° — ,si. 

Rom -Hallo  WJ4. 

HoMDIUTt  M- 

Bocln-FlKit,  TS. 
Uo^ii-Fam.lTe. 
Kdbuckj^  «. 


SAXtTMAQm 
Bullru»,  Be, 

SetiadaDnar- 

doa,  IBS. 
Hebeuehierla, 

isa. 

SeboltarLMft 
8elrpu>,lSl. 
Belerls,  iss. 
Hooke,  lie, 
Boorplon-irsM. 

m. 
Saikh  ThUtU, 

n. 

BeonrlDf-Biuti, 


HLirubby  Trs- 
.      loll.  n. 

Shrubs.  13,  IBS. 
Sickle-pod,  IS. 


HIlTer-BurDr.  14. 

itllTer-weed.l 


PlanUIn,  140. 
Rattleinake- 

root.BO. 
Battlaiaake- 

Bau-Oratt.  IBB 
K«d-bud,  4T. 
Bed>root,  as, 
IIB. 

(187,)°'*'       ' 
Bed  wood  riTer, 
M.  1S4. 

Bead  Ben  t- 

Qnas,  i«2. 
Beed  canmrj- 

GrtM.ITl. 
Reed-Or>S9, 

lei. 

BeAd-maco.  130 
Bela-Orehls, 

13S. 
BHAMVACIJt, 


Bub  family, 

BuellEa,  101. 
Humei.  110. 

BOiH  FAMILT, 

Riub,  148,  160.^ 
Riuh  Gnu!,  m. 
ISO. 
Bdtackb,  ST. 

aaer*<IBaaD,n. 

IBl 

"ttace."  se,  SB, 


SalloomU,  117. 
Hallx,  in, 

liALVIIITACK^ 


Salulaella,  ISOl 
.Sairbeal,  ll». 
MJlDain.ei. 
dflMoa  OrSM, 


Bpleenwort. 
SporalKilus,  14. 
Bprins-Beamr 


SDurg«,ii| 
Bnurada 
„llan.  111. 


9rAFF-raBi 

acapiiviea.  w. 
Stir,  Cucuni  bar. 


Htnllaclna.  14S. 


Snowberry.  in, 
&.03. 

^OAPIIRBBV 


awppla-Busb, 
,    9lelroD«ina,  BT, 


JMpa,  14.  IBS. 
WOKT  FAMILXr 

ao. 
at.  Job  n '•-wort. 


SansulDaHa,  13 

Sanlrula,  80, 
Hantalackk, 

6apihdack4 


iliKTe-Urau, 
iheep-bflrry, 
shicp's  Feeoue, 


.'^tietl-flower,  BO. 
s:i«pherd[a,12i, 
shtpherd't 

sniBld-Wm, 

sMti-lBaf  M. 
"jhae-itrlnsi," 
■a. 
•jHooUdr  SUr, 


ikilomoD't  Seal. 
(141.)  !«&' 
sonfftiu,  Bl, 
rSDrKhuni,  173,] 
Sitrrtl,  (38.)  130. 

Sp&rKaalum, 
epaitlna,  14. 
Dock. 

Sjiear-UrsM. 

M03. 


Slraw  berry 

yirBptopiu,  141. 
[BlruUifoptarlB, 

aiudo,  14,  IIT. 


Spear 


(», 


I  BO.  lA,)  isa 


tt  Clor«r, 
.    »weet Colt! toot. 
i*eet-F«ni', 
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8wMt-0«l«,U 
SweMBeabhu 


BfmplooMpiu, 
SjnUirrti.iin. 


TMUU]etum,94. 

Tanii  Hiutsrd, 
M. 
Tape-|rus,  138. 


TreMle  Maa- 


Trltollum.  41, 


[Tdtlcum,  189] 
TroxImoD,  I4,w. 
Truin  pel- weed, 


Tnray blade,  ui 
TwlD-flawer,  el 
Twisted -stalk, 


TaiuI,  SB. 

Teuorlum.  IDS. 
TbalktruiD.  IS. 


Tborn,  GI. 

Thom-appit, 


Tbree  -seeded 
Mereurr,  123. 


T1UACE.E.39. 


TopograpliT,  il. 

36. 

Tower  Muslard, 

30. 
Tmdeacantla, 

u». 
Tracopooon,  w. 


UilTICA(;iC&134. 


Valeilanella..e«. 
Valllsiieria,  139. 
Vanilla  Grass, 

ITl. 
Vegetable 

Omter.lo. 
Veteet-lKaf,  34. 
Venu»'s  Look- 


Verbena,  KB. 

Vernonla,  68. 
Veronica.  IDO. 

V  KB  VAIN 
FAMILY,  103. 

Vervain,  IDS. 


VlbarDuni,  66. 


Watbb  Star-     'WiD^td  Plg- 


Wall -Doner,  20. 
Walnut  fam- 


WeathcT-giiui, 
Weather-gran, 


Wmte  LeKaee, 


Water-Mtltoll, 
VV'ateV-N'Tmph, 
Water  Oath 
WaMr-Pannlp, 
Water  Pen  ny- 
Waier- Pepper, 
W  ATM- Flan- 

137. 

Water-Plan- 
tain. 13B. 

Water- Flan- 
wort.  18. 

Waler.Pars- 

31. 
Water  tltar- 


Wlntergreen, 
16.  93,M,  ge,». 

Wire-0ras3,i«i. 

WIich-Qrats, 
109,  (172.) 

Wirca-HAziL 

Wltub-HazenSB. 
Wltbe-rod,  66. 
Woltberry.tS. 


Water  Beecli, 

137. 
WaterCblnqua- 


Water  Drop- 
wort,  6I 
Water-Hem- 

Water-Uemp, 


Whitlow -Grass, 
■2a. 
Whttlow- 

Wtiltlaw-wort, 
Whortleberry, 
Wild  Balsam- 

wild  Bergamot, 
IDt. 

wild  OalU,  134. 
Wild  Chess,  les. 
Wild  ComlrHy, 


Woodbloe,  U. 

■' Wood  bin  e."M. 
Wood -Fern,  ITS. 
Wood-Orus, 

Wood -Nettle, 


Waterleal,  108. 
Watbb-Lily 

Water- Lfly/jS. 
Water  Marl- 

Watbb-'uii.- 


WUd  Oooseber- 
Wlfd  Hyacinth, 


Wood-Kiuh, 

Wood  Sags,  IDS. 
Woodsla.  a.  in. 

Wood  Sorrel. 

n.  lu. 
Wool-Urass, 

Wonn-ieed 
Mustard,  SS. 
Worm  wood, (TO,) 

Woundwort,  loa. 

Xanthlam,  T9. 

XrBlDACUi 
149. 

Xyrls,  14S. 
Yah  family, 


lift 

Wild  Oatt,  170. 
Wild  Onion, 14 
Wild  Plum,  D, 

4B. 
Wild  Klee,  6, 

109. 
WIldRoie- 

Wltd  itye,  in. 

Wild  Senna, 

Wild  Sweet - 
WmUm,  IDS. 
Wild  Tobatto, 


-root,  141, 

,    Yarrow,  84, 
Yrllow-kyed- 
Gbabsvamilv, 

Veiiow-eyed 
Grass.  14S. 

Yellow  Medi- 
cine rlTer,  31. 

Yellow  Katlle, 


134. 
Yew,  184. 

Zaaalebellla, 

136. 
(Zanthoiylum, 


PUBLICATIONS  OF  THE  GEOLOGICAL  AND  NATURAL 
HISTORY  SURVEY  OF  MINNESOTA. 


i.    annual  reports* 

The  First  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  tear  1872.  112  pp.,  8vo.;  with  a  col- 
ored map  of  the  state.  By  N.  H.  Winchell,  Pablished  in  the  Regents* 
Report  for  1872.    Oat  of  print.    Second  edition  issaed,  1884. 

The  Second  Annual  Report  on  the  Geological  and  Natural  History 
fiiuRYET  of  Minnesota,  for  the  tear  1873.  145  pp.,  870.;  with  itliuftra- 
tioDB.  By  N.  H,  Winehell  and  S.  F,  Peckhatn,  Published  in  the  Regents* 
Report  for  1873.    Out  of  print. 

The  Third  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  year  1874.  42  pp.,  8vo.;  with  two  county 
maps.  By  N.  H.  Winekell  Published  in  the  Regents'  Report  for  1874.  Oat 
of  print. 

The  Fourth  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  year  1875.  162  pp.,  8vo. ;  with  four  county 
maps  and  a  number  of  oiher  illustrations.  By  N.  H.  Winehell,  assisted  by 
M,  W,  Harrington,    Also  in  the  Regents*  Report  for  1875. 

The  Fifth  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  year  1876.  248  pp.,  8vo.;  four  colored 
maps  and  several  other  illustrations.  By  N,  H,  Winehell;  with  reports  on 
Chemistry  by  S,  F.  Peekham,  Ornithology  by  P.  L,  Hatch,  Entomology  by 
Allen  Whitman^  and  on  Fungi  by  A,  E,  Johnson,  Also  in  the  Regents'  Re- 
port for  1876. 

The  Sixth  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  year  1877.  226  pp.,  8vo. ;  three  geological 
maps  and  several  other  illustrations.  By  N.  H.  Winchell;  with  reports  on 
Chemical  Analyses  by  S,  F,  Peckham,  on  Ornithology  by  P.  L.  Hatch,  on 
Entomology  by  Allen  Whitman^  and  on  Geology  of  Rice  county  by  L.  B. 
Sperry,    Also  in  the  Regents*  Report  for  1877,    Oat  of  print. 

The  Seventh  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  year  1878.  123  pp.,  ^vo.;  with  twenty- 
one  plates.  By  N,  H.  Winchell;  with  a  Field  Report  by  C.  W.  Hall,  Chemical 
Analyses  by  S,  F.  Peckham,  Ornithology  by  P.  L.  Hatch,  a  list  of  the  Plants 
of  the  north  shore  of  Lake  Superior  by  B.  Juni,  and  an  Appendix  by  C.  L. 
Herrick  on  the  Microscopic  Entomostraca  of  Minnesota  (twenty-one  plates). 
Also  in  the  Regents'  Report  for  1878. 
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The  Eighth  Annual  Report  oh  the  Geological  and  Natural  History 
SuRYBT  OF  Minnesota,  for  the  tear  1879.  183  pp.,  8vo.;  one  plate  (Cas- 
toroides).  By  N.  H.  Winchell,  Containinf?  a  statement  of  the  methods  of 
Microscopic  Lithology,  a  discussion  of  the  Cupriferous  Series  in  Minnesota, 
and  descriptions  of  new  species  of  brachiopoda  from  the  Trenton  and  Hudson 
River  formations;  with  reports  on  the  Geolo^ry  of  Central  and  Western  Minne- 
sota»  by  Warren  Upham;  on  the  Lake  Superior  re^rion,  by  C  W,  Hall;  lists 
Birds  and  of  Plants  from  Lake  Superior,  by  Thomas  8,  Roberts;  Chemical 
Analyses  by  S,  F.  Peckham;  report  by  P,  L,  Hatch;  and  four  Appendixes. 
Also  in  the  Regents'  Report  for  1879  and  1880. 

The  Ninth  Annual  Report  on  the  Gbologioal  and  Natural  History 
SuRVBT  OF  Minnesota,  for  the  tear  1880.  892  pp.,  8vo.;  three  appen- 
dixes, two  wood-cut  illustrations,  and  six  plates.  By  N,  H.  Winchell,  Con- 
taining field  descriptions  of  442  crystalline  rock  samples,  and  notes  on  their 
geological  relations,  from  the  northern  part  of  the  state;  new  brachiopoda; 
the  water  supply  of  the  Red  River  Valley,  and  simple  tests  of  the  qualities  of 
water;  with  reports  on  the  Upper  Mississippi  region,  by  O,  E,  Garrison;  on 
ydrology  of  Minnesota,  by  C,  M.  Terry;  on  the  Glacial  Drift  and  its 
Terminal  Moraines,  by  Warren  Upham;  Chemical  Analyses  by  J,  A,  Dodge; 
a  list  of  the  Birds  of  Mmnesota,  by  P.  L.  Hatch;  and  of  the  Winter  Birds,  by 
Thomas  S.  Roberts.    Also  in  the  Regents'  Report  for  1879  and  1880. 

The  Tenth  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  year  1881.  254  pp.,  8vo.;  with  ten  wood- 
cut illustrations,  and  fifteen  plates.  By  N,  H,  Winchell.  Containing  field 
descriptions  of  about  400  rock  samples  and  notes  on  their  geological  relations, 
continued  from  the  last  report;  the  Potsdam  sandstone;  typical  thin  sections  of 
the  rocks  of  the  Cupriferous  Series;  and  the  deep  well  at  the  **C''  Washburn 
mill.  Minneapolis;  with  Geological  notes  by  «7.  //.  Kloos;  Chemical  Analyses  by 
J.  A,  Dodge;  and  papers  on  the  Crustacea  of  the  fresh  waters  of  Minnesota 
(eleven  plates),  by  C.  L.  Herrick,  Also  in  the  Regents'  Report  for  1881  and 
1882. 

The  Eleventh  Annual  Report  on  the  Geolooical  and  Natural  His- 
tory Survey  of  Minnesota*  for  the  tear  1882.  219  pp.,8vo.;  with  three 
wood-cut  illustrations  and  one  plate.  By  N,  H.  Winchell,  Containing  a  re- 
port on  the  Mineralogy  of  Minnesota,  and  a  note  on  the  Age  of  the  rocks  of 
the  Mesabi  and  Vermilion  iron  districts;  with  papers  on  the  Crystalline  rocks 
of  Minnesota,  by  A,  Streng  and  «7.  H,  Kloos;  on  Rock  outcrops  in  central 
Minnesota,  and  on  Lake  Agassiz,  by  Warren  Upham;  on  the  Iron  region  of 
northern  Minnesota,  hy  Albert  H,  Chester;  Chemical  Analyses  by  J".  ^.  Dodge; 
and  an  Appendix  containing  Minnesota  Laws  relating  to  Mines  and  Mining, 
abstracted  by  C.  L.  Herrich.    Also  in  the  Regents'  Report  for  1881  and  18S2. 

II.    final  report. 

The  Geology  of  Minnesota.  Vol.  I,  of  the  Final  Report.  1^84;  xiv 
and  607  pp..quartO;  illustrated  by  iS  plates  and  52  figures.  By  N.H.  Winchell, 
assisted  by  Warren  Upham,  Containing  an  Historical  sketch  of  Explorations 
and  Surveys  in  Minnesota,  the  general  Physical  features  of  the  state*  the  Build- 
iuK  stones,  and  the  Geology  of  Houston,  Winona,  Fillmore,  Mower,  Freeborn, 
Pipestone,  Rock  nnd  Rice  counties,  by  N,  H,  Winchell;  the  Geology  of  01m- 
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Bted,  Dodge  and  Steele  ooaQties*  by  M.  W.  Harrington;  and  the  Oeology  of 
Waseca,  Blae  Earth,  Faribault,  Watonwan,  Martin,  Cottonwood,  Jackson, 
Marray,  Nobles,  Brown,  Redwood,  Yellow  Medicine,  Lyon,  Lincoln,  ^\g 
Stone,  Lac  qui  Parle  and  Le  Saenr  counties,  by  Warren  Upham,  Distribated 
grataitoosly  to  all  public  libraries  and  county  auditors*  offices  in  the  state,  to 
other  state  libraries  and  state  universities,  and  to  leading^  geoloj^ists  and 
scientific  societies;  the  remainder  are  held  for  sale  at  the  cost  of  publication, 
$3.50  per  copy  in  cloth,  or  $5  in  grained  half  roan  binding,  upon  application 
to  Prof.  N.  H.  Winchell,  Minneapolis. 

ni.      MISCELLANEOUS  PUBLICATIONS. 

1.  Circular  No.  1.  A  copy  of  the  law  ordering  the  8unrey»  and  a  note  ask- 
ing the  co-operation  of  citizens  and  others.    1872. 

2.  Peat  for  Domestic  Fuel.    1874.    Edited  by  5.  F.  Peckham. 

3.  Report  on  the  Salt  Spring  Lands  due  the  Stats  op  Minnesota. 
A  history  of  all  official  transactions  relatinfl:  to  them,  and  a  statement  of  their 
amount  and  location.    1874.    By  N.  H,  WinehelL 

4.  A  Catalogue  of  the  Plants  of  Minnesota;  prepared  in  1865  by  Dr. 
I.  A.  Laphamt  contributed  to  the  Geolof^cal  and  Natural  History  Survey  of 
Minnesota,  and  published  by  the  State  Horticultural  Society  in  1875. 

5.  Circular  No.  2.  Relating  to  Botany,  and  giving  general  directions  for 
collecting  information  on  the  flora  of  the  state.    1876. 

6.  Circular  No.  3.  The  establishment  and  organization  of  the  Museum. 
1S77. 

7.  CiRCUiiAR  No.  4.  Relating  to  duplicates  in  the  Museum  and  exchanges. 
1878. 

8.  TuE  Building  Stones,  Clats,  Limes,  Cements,  Roofing,  Flagging 
AND  Paving  Stones  of  Minnesota.  A  ipecial  report  by  N.  II.  Winchell. 
1880. 

9.  Circular  No.  5.  To  Quarrymen  and  Builders.  Relating:  to  the  collection 
of  two-inch  cubes  of  building  stones  for  physical  tests  of  strength,  and  for 
chemical  examination,  and  samples  of  clay  and  brick  for  the  Greneral  Museum. 
1880. 

10.  Circular  No.  6.  To  owners  of  mills  and  unimproved  wnter- powers. 
Relating  to  the  Hydrology  and  water- powers  of  Minnesota.     1880. 


